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BONDED ELECTRO 
TECHNICIAN PROGRAM 


Once you gain the confidence of customers, you’re on your way to increased volume and 
profits. The Raytheon Bonded Electronic Technician program is designed to help you do 
just that. The Raytheon Registered Bond Certificate, the Raytheon Creed Display Decal and 
Identification Cards, featuring your bonded status and the fine Raytheon ‘‘Code of Ethics’’, 
inspire customer confidence. And a recent survey proved that whereve. Raytheon Bonded 

err Technicians took full advantage of their Bonded status — used it to in- 


. spire customer confidence — business improved by at least ten per cent. 


Ask your Raytheon Tube Distributor if you can qualify for this im- 
portant sales advantage. If you can, the bond is yours at no cost to you — 


it is Raytheon's investment in your future. 


RAYTHEON MANUFACTURING COMPANY 


RAYTHEON MAKES ALL THESE 


(WILL TRAIN YOU AT HOME 
FOR GOOD PAY JOBS IN 
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UR 40th YEAR 


America’s Fast Growing Industry Offers 
You Good Pay—Bright Future—Security 


| TRAINED 
THESE MEN 


~ “Started to repair sets six 


months after enrolling 
Earned $12 to $15 a week 
in spare time.’’"—Adam 
Kramlik, Jr., Sunneytown, 
—a. 


Pennsylvania. 
ag 
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doing Radio and 
elevision Servicing full 
time. Now have my 
shop I owe my success to 

ike h, Ft 
Madison, lowa 


“Up to our necks in Radio- 
Television work. Four other 
NRI men work here. Am 
happy with my work 
Glen Peterson, Bradford 
Ont., Canada 


“Am 
own 


urtis Statt 


WCoc. NRI 
course can't be beat. No 
trouble passing Ist 
Radio-phone license exam.” 
—Jesse W. Parker, Meri- 
dian, Mississippi. 


“Am with 


class 


‘By graduation, had paid 
for course, car, testin g 

equipment. Can serv 
toughest jobs.’ E = 
Streitenberger, New Bos- 
ton, Ohio 


AVAILABLE TO 


VETERANS 


UNDER GI! BILLS 


Training plus opportunity is the 
PERFECT COMBINATION for 
job security, good pay, advance- 
ment. In good times, the trained 
man makes the BETTER PAY, 
GETS PROMOTED. When jobs 
are scarce, the trained man enjoys 
GREATER SECURITY. NRI 
training can help assure you more 
of the better things of life. 


Start Soon to Make $10, *15 
a Week Extra Fixing Sets 


Keep your job while training I 
start sending you special booklets 
that show you how to fix the 
day you enroll. Multitester built 
with parts I send helps you make 
$10, $15 a week extra fixing sets 
while training. Many start thei 
own Radio-Television business with 
spare time earnings. 


My Training Is Up-To-Date 
You benefit by my 40 years’ experi 

training men at home. Well 
illustrated give you basic 
principles you need. Skillfully de 

veloped kits of parts I send (see 
below) “bring to life” things you 
learn from lessons. 
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You Learn by Practicin 


Nothing takes the place of PRACTICAL EXPERIENCE 
That’s why NRI training is based on LEARNING BY 
#® , DOING. You use parts I furnish to build many circuits 
common to Radio and Television. As part of my Communi- 
cations Course, you build many things, including low power 
\ transmitter shown at left. You put it “ > air,” pel 

procedures required adcas erators. W 

if money fixing sets. Many stu- 
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on the air,” perform 

broadcasting operators. With my 
Servicing Course you build 
modern Radio, etc. Use Mul 
titester you build to make 


dents make $10, $15 week 
extra fixing neighbors’ sets 
in spare time while train- 
ing. Coupon below will 
bring book showing other 
equipment you build. It’s 
all yours to keep. 


\The Tested Way 
srTo Better Pay! 
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Television Making Good Jobs, Prosperity—FEven without Tele- 
vision, Radio is bigger than ever. 115 million home and auto Radios 
to be serviced. Over 3000 Radio broadcasting stations use operators, 
technicians, engineers. Government, Aviation, Police, Ship, Micro-wave 
Relay, Two-Way Radio Communications for buses, taxis, trucks, etc., 
are important and growing fields. Television is moving ahead fast 


a 


ond 


< 


25 millon homes now have Television 


sets. Thousands more are being sold 
built. Good TV jobs opening up for every week or have your own 
Technicians, Operators, et« business selling alling, servicing 


Radio-TV Needs Men of Action—Mail 


Act now to get more of the good things of life. Actual 
lesson proves my training is practical, thorough. 64-page 
book shows good job opportunities for you In many fields 
Take NRI training for little as $5 a month. Many 
graduates make more than total cost of training in two 
weeks. Mail coupon now. J. E. SMITH, President, 
National Radio Institute, Dept. 44h, Washington 9, D. C 
OUR 40TH YEAR 


Good for Both -FREE Gy 


About 200 Television stations are now 
on the air. Hundreds of others being 


as 


MR. J. E. SMITH, President, Dept. 4GE 
1 Radio Institute, Washi %,0.¢ 
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8 Mail me Sample Lesson and 64-page Book, FREE 
(No salesman wil! call. Please write plainly.) 
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All Electronic Paris 


YOURS TO KEEP! 
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u RADIO-ELECTRONICS Now ... at home in spore time you can get BOTH the very 
training and subsequent Employment Service you need to help you start earning real money in 

America's thrilling, multi-billion dollar opportunity fleld of Television-Radio-Electrenics. Now 

that Teievision is < gto al t every ¢ ity, here is a chance of a lifetime to prepare 

te cash in on one of Television's great expansions. 


D.T.1."s amazingly practical home method enables you te set up your own HOME LABORA- 
TORY. You get many Electronic parts which yeu mount on individual bases with spring clip 
connectors. Tops for experimenting! Add er remove ports in a jiffy. No wasted hours of 

soldering and unsoldering for each project. You spend minimum time te get maximum 

» knowledge of important circuits that really work. In fact, you get exactly the same type of 

basic training equipment used in our Chicage treining leboratery—one of the nation's 
finest. 


Build and KEEP This VALUABLE TEST EQUIPMENT 


Your home leboratory projects also include building and keeping @ versatile 5 inch 
Oscilloscope and precision Jewel Bearing Multi-Meter. These quality commercial test 
instruments help you EARN WHILE YOU LEARN and will prove mighty valuable, 
, should you later decide to start your own full time TV-Radic service business. You 
Build and keep this BIG DTI cise build and keep @ quality 21 inch TV SET. 
Engineered TV set—easily 


D.T.1. Provides EVERYTHING YOU NEED te master TELEVISION 
converted to U.H.F. (DTI offers j In addition to your home laboratory and easy-to-read lessons, you even use 
h h ini b HOME MOVIES—a wonderfully effective and exclusive D.T.!. training 
another home train ng, but advantage. You watch hidden actions... see electrons on the 
\ merch. important fundamentals ... become “movie 
without the TV set.) clear,” helping you learn faster . . . easier . . . better. 
Full time Residential training in 0.T.1.'s greet 
Chicago laboratories alse available. MAIL COU- 
PON TODAY for all facts. (If subject to Military oil 7 
Service, you'll espe- y? ’ 
cially welcome the 1} te 
information we have r4 
fer you.) ~ be 
D.T.1.’s Training . HOME MOVIES 


cae _ EY is available in Conoda —_— 
TOM OF ammica’s roemost \ monte MAIL COUPON TODAY! 


DEVRY TECHNICAL INSTITUTE 
4141 BELMONT AVE., CHICAGO 41, ILL. DEPT. RN-7-K 


+, => 
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i 
\ t would like your valuable information-packed publication 

<— e wil j : showing how I can get started toward a good job or my own 
wef LEU i} a TH rege i business in Television-Radio-Electronics. 


DEVRY TECHNICAL INSTITUTE [om Aas 


Street Apt 


DeFOREST’S TRAINING, INC 
HICAG ‘ Te City Zone___ State 


July, 1954 


Jts no secret 


Professionals use Pickering agence Cartridges 


You're in the best of company if you use a Pickering 4427 Cartridge. You have this in common with: 


1. Leading record ¢ ompanies who use Pic kering ( ‘artridges for quality control. 


2. Leading FM/AM good music stations and network studios. 


3. Leading manufacturers of professional equipment for radio stations, record- 
ing studios, wired music systems and automatic phonographs, who install 
Pic kering ( artridges for the maximum performance of their equipment. 


Miy Pickering Aner Pickups are the Choice of Recording and Broadcast Engineers! 


“All modern disc recordings are made with /OGHEM 
cutters. Within the geometrical and mechanical lim- 
itations of recording and reproducing equipment, a 
Pickering Pickup will re-generate an exact replica of 

WWEME curter response to the original program of 
music, speech or sound. This is a fundamentally in- 
herent characteristic of the Pickering Pickup, sup- 
ported by basic electromagnetic theory and countless 


precise laboratory measurements. This is why Picker- 
ing Pickups provide the most nearly perfect 
coupling possible, between reproducing equipment 
and original program. This is why they sound cleaner 
... less distorted. 

“Through the medium of the disc material, the re- 
producing system is effectively driven by the cutter 
electrical response itself.” 


(Ca) PIChE Rl NG and company incorporated « Oceanside, L.I., New York 


PICKERING PROFESSIONAL AUDIO COMPONENTS 


‘Goo Mhose who can fear lhe dffernee 


. « « Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature write Dept. C-5. 
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. Better Contrast! tw ARE PACKED 


Longer Life! 


Availability! WITH PROFITS! 


Make old sets like new... have more satisfied customers! 


Interested in new sales records? You'll be heading in that 
direction when you replace old picture tubes with new Sylvania 
Aluminized Tubes. 

Sylvania Aluminized Picture Tubes give terrific performance. 
They make old sets better and brighter than new by providing whiter 
whites—blacker blacks . . . a 6-times better picture contrast. 

Sylvania Aluminized Picture ‘Tubes are now available in most 
sizes for all popular TV sets. In other words, with Sylvania 
Aluminized Picture Tubes, you give your customers the best possible 
buy and the best possible service, including a full one-year warranty. 


Remember, millions of set owners see and hear about Sylvania 
Picture Tubes on the nation-wide weekly television show 
“Beat The Clock.” They know that they are famous for quality 
and dependability. For full details about aluminized tube 
replacement, write for Sylvania’s “Aluminized Picture Tube 
Replacement Guide.” Address: Dept. 4R-3507, Sylvania NOW! 


Sylvania Electric Products ne. S740 Broadway, New York 19, N. Y. 


In Canada: Sylvania Electric (Canada) Lid. 
University Tower Building, St. Catherine Street, Montreal, P. Q. 
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7 


o. ‘~ i a. 74 


, te ~ i- 
SERPENTS 
wpe Vo 3 


, : Ver aOR o” 


Th 


50 Years of Setting Standards 


Ray L. Triplett with the first commercial tube tester— 
a Triplett production—and Triplett Model 3423, the 
leading tube tester of today and tomorrow. See it at 
your parts jobber. Model: 3423 Mutual Conductance 
Tube Tester. Dealer's net $199.50 


The only tube tester designed with 50 years experience. Two important id ae a 


lessons are learned, from experience, by the manufacturer of test equipment. = [A : j 
First, the value of test equipment to a service man is in direct proportion as nal rE A 
it reduces his necessary labor and increases his profit for the same span of A , = 
work time. Model 3423 will give you no false readings to waste time—the 
patented circuit for tube testing employs actual signal (4KC) for grid signal. 
It also has a complete coverage of all tube types—six plate voltages (includ- Q 
ing 0-10 variable). Micromhos scales read 0-1800, 0-6,000, 0-18,000 and 0-36 ,000. 

Secondly, test equipment costs money and the purchaser must be pro- Ri f ET 
tected against quick obsolescence. In Model 3423 the multiple switches allow 
making any combination of tube connections and is protection against such 
obsolescence ’ 

Ask your jobber to demonstrate the many other extra features of this Electrical Instrument Co. 
tester. Bluffton, Ohio 


Only Triplett offers you a ten day free trial on all test equipment. 


ADVANCE! Raise your earning power-learn 


RADIO-TELEVISION-ELECTRONICS 
by SHOP-METHOD 
HOME TRAINING master Ab 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
‘ —in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 


EARN WHILE YOU LEARN 


Many National students pay for all or part of their train- 
ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive “Spare- 
time Work” Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele- 
vision receivers, appliances, etc. 


. 


You also 
receive this 
Multitester 


 Superheterodyne Receiver 


LEARN BY DOING 
You receive and keep all the 
FREE! RaDIO-TV BOOK modern equipment shown 
AND SAMPLE LESSON! above, including tubes and 


T.R.F. Receiver Send today for valuable, professional qual- 
~ National Schools’ new, ity Multitester. No extra 
Signal Generator Audio Oscillator iflustrated Book of Oppor- charges. 


tunity in Radio-Television- 
National Schools Training is All-Embracing Ts ant on eae 
National Schools prepares you for your choice of many mple utinets No See th 
job opportunities. Thousands of home, portable, and auto ne obligation. Vee 7 e 
radios are being sold daily—more than ever before. Tele- coupes now—we 
vision is sweeping the country, too. Co-axial cables are sseogy ate | return 
now bringing Television to more cities, towns, and farms . 
every day! National Schools’ complete training program APPROVED FOR 
qualifies you in all fields. Read this partial list of opportu- VETERANS Both 
nities for trained technicians: AND Resident end 
Business of Your Own « Broadcasting NON-VETERANS ober 
Radio Manufacturing, Sales, Service « Telecasting Check coupon below Home S$ y 
Television Manufacturing, Sales, Service Courses Offered! 


Laboratories: Installation, Maintenance of Electronic Equipment 


Electrolysis, Call Systems ; NATIONAL sc HOOLS 


Gerages: Auto Radio Seles, Service LOS ANGELES 37, CALIFORNIA + ESTABLISHED 1905 
Sound Systems and Telephone Companies, Engineering Firms IN CANADA: 811 W.HASTINGS STREET. VANCOUVER.B.C 
Theatre Sound Systems, Police Radio 
And scores of other good jobs in many related fields. GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOU! 


, (mail in envelope or paste on postal card) 
TELEVISION TRAINING NATIONAL SCHOOLS, Dept. RH-74 
4000 S. Figueroa Street 323 West Polk Street 
bi god y 4 — Los Angeles 37, Calif. °" Chicage 7, Il. 


Send FREE Radio-TV Electronics book and FREE sample 
lesson. No obligation, no salesman will call. 


minute lessons cov- 
ering all phases of re- 
pairing, servicing and 


NAME BIRTHDAY 19 
construction. The same 
lesson texts used by resi- ADORESS 
dent students in our CITY ZONE STATE 


modern and complete Television broadcast studios, lab- 


ri 4 cl - C) Check here if interested in Resident School Training at Los Angeles 
oratories and classrooms! 


VETERANS: Give Date of Discharge 


July, 1954 
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Now, National — world’s most respected maker of professional 
radio receiving equipment — brings you a new concept in 


high-fidelity! 


For 40 years, National has designed and manufactured 
extremely critical circuits for the armed forces (9 out of 10 
Navy ships are equipped with National receivers), for the 
world’s largest airports, for communication services, industry, 
radio amateurs and all those who demand optimum reception 
even under the.most adverse operating conditions. 

Only this hard core of radio experience could produce the 
New “Criterion” AM—FM Tuner, the /eart of National's new 
HORIZON line in high fidelity! 


On the entire line, National has lavished all the advanced 
engineering techniques and latest research available. 
The result is an integrated high-fidelity system so unique in 


circuitry, so far ahead in performance and styling, it obsoletes 
present equipment on the market today! 

Look for the new HORIZON line at your high fidelity 
headquarters this month! Meantime, write for complete 
specifications to Dept. RN 754, National Co., Inc. Malden, Mass, 


HORIZON 20 20-Watt Amplifier 


— | Incorporates a revolutionary new National circuit featuring “unity coupling” 


— first major improvement in amplifier design since the Williamson circuit! $84.95 


HORIZON 5 Preamplifier-Control Unit 


Lowest distortion (less than 19%) at highest output (15 volts). 

Distortion virtually unmeasurable at 1.5 volts output. Compensation for choice 
of 7 recording characteristics. Unique bass and treble controls permit 
compensation for speaker deficiencies and suppression of 

turntable rumble without affecting middle range. $49.95 


HORIZON 10 10-Watt Amplifier 


The National “unity-coupled” circuit — new amplifier standard —~ 
in a 10-watt amplifier. Incorporates built-in preamplifier 
and complete equalization.and tone control networks. $79.95 


HORIZON “Criterion"’ 4M-FM Tuner 


Simultaneous AM and FM reception with separate volume and tuning 
controls for individual or binaural listening. Exclusive new Mutamatic 
Tuning eliminates all hiss and noise between FM stations 

stations come in out of velvety silence, stay locked in. $169.95 (/ess pre-amp) 
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COP 


DIFFRACTION 
PROJECTOR 


Public Address 
Loudspeaker System 


setting new standards for 
VOICE PENETRATION 
AND MUSICASTING 


@ Greatly outperforms comparably sized 
reentrant horns 

@ Tremendous penetrating power and 
coverage at very low unit energy cost 

@ Exclusive E-V coaxial design and 
diffraction principle 

@ Peak-free response + 5 db te 10,000 cps 

@ Delivers 2'4 octaves more musical range 

@ Weather-proof, blast-proof, splash-proof 
Virtually indestructible 

Model 848 CDP. 25 watts. 16 ohms. 

List Price, $69.50 Net, $41.70 


POLAR PATTERN 

Sound distribution i} is 
of COP exceeds 120° \ 
at all frequencies up 

to 10,000 cps 


COMPARE | ig . 
cor * Paw 


COMPARE 
RESPONSE AND 
EFFICIENCY 
Note extended high 
frequency range of 
CDP. Response is 
smooth, peak-free 
+ 5 db to 10,000 cps. 


Write for Free 
Bulletin No. 197 


Slechoe Voice 


410 CARROL ST. * BUCHANAN, MICHIGAN 
Export: 13 E. 40th St., New York 16, U.S. A. Cables: Ariob 


*Pat. Pend. 
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000 Radio 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 


THE BRIGHT HOPES, forecast for the 
ultra-highs, (which began to lose some 
of their iridescent luster a few months 
ago when vh.f power began 
sprawling signals over to areas ear- 
marked for the high-band channels, 
network ties became more difficult to 
obtain, and low powers stumped u.h.f. 
and audience appeal) were 
routed to the witness stand in Wash- 
ington, in the late Spring, during one of 
the most unusual technological trials 
ever authorized. Here, for the first 
time, a Congressional body sought to 
find out why these new channels were 
in such trouble and what might be done 
to help. 

Under the skilled guidance of Sena- 
tor Charles Potter, members of an 
ultra-high association, telecasters, net- 
work operators, and even manufactur- 
ers set up a plan to review the varia- 
bles that obtain on the higher bands 
and what might be applied as a prac- 
tical solution 

As the trial convened, the number 
of upstair-station casualties continued 
to grow. WTAC-TV in Flint reported 
that they had to suspend operations 
because ad agencies and advertisers 
refused to accept the station, and this 
despite a 62 per-cent conversion rate 
in that city. According to the general 
manager of the station, the agencies 
and sponsors have just developed a 
“blanket aversion” to the use of a u.h.f. 
outlet if a v.h.f. station covers the 
market, even with an inadequate sig- 
nal. It was noted that the Flint sta- 
tion had begun operating from a new 
$125,000 building on Thanksgiving 
Day, 1953, and had been losing a 
minimum of $10,000 a month, even 
though it affiliated with ABC 
The low-band signals, causing the eco- 
nomic problem, come from Detroit, 
Lansing, and Bay City. 

In Atlantic City, WFPG-TV also re- 
ported it had run into trouble and 
was temporarily suspending opera- 
tions, until Washington and others 
could provide a satisfactory solution. 
A statement released by management 
said that the station had, with the ad- 
vent of superpower, lost 33 half-hours 
weekly of network and other top- 
notch programs. The program cancel- 
lations were received because the 
high-power metropolitan market v.h.f. 
stations 60 miles from Atlantic City 
had established a concept of coverage 
generally satisfying TV viewers. Con- 


boosts 


coverage 


was 


tinuing, the complaint added: ‘“*There- 
fore, extreme audience and economi« 
loss compels suspension at this time, 
because WFPG-TV cannot now rende! 
a service of pride to the south Jersey 
area, for which it was planned, built, 
and dedicated.” 

St. Louis was also up in arms ove! 
the grant of a low-band permit to a 
second station owned by a newspape! 
It was felt that this new grant would 
seriously upset ultra-high interest 
The area had been assigned channels 
14, 30, 36, 42, and 54, but because of 
economic problems 30 and 42 were not 
on the air, and 14 went off the air be- 
cause the operators couldn't obtain 
network programs. Commenting on 
the upheaval caused by the low-band 
approval, one association spokesman 
said that the Commission must do 
something to prevent failure of the 
high-band system, and keeping new 
low-band operators off the air until 
u.h.f. is firmly established is one an- 
swer. 

Spartanburg, South Carolina, was 
also faced with a problem, according 
to the operators of two u.h.f. stations 
in that area. The condition appeared 
when the Commission permitted a sta- 
tion to shift its channel to 7 and move 
its transmitter atop a mountain. The 
u.h.f. owners claimed that this move 
hit their market, since the new site 
and channel will provide a stronger 
signal over the areas they now serve 
The majority of the Commission held 
that the high-band owners advanced 
no substantial reasons against the 
change; the economic-injury allega- 
tions were called purely speculative 
However, Madame Commissioner Frie- 
da Hennock disagreed with her col- 
leagues, and asked for a further in- 
quiry. She felt that the shift would 
affect the high-band stations, for it 
“will bring into these two markets an- 
other competitor for the 
revenue, and will seriously curtail the 
conversion of u.h.f 
programs.” 

The Commission received 
posal for a solution to the u.h.f. snar! 
from a California attorney. Recom- 
mended was the establishment of a 
subscription TV service restricted to 
u.h.f.; permission to telecast stills with 
sound for more than one hour daily, to 
give dealers and technicians more 
time to work with u.h.f. sets and con- 
verters; a requirement that networks 
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Popular Knight 
Portable Radio 


Build-Your-Own Kit Knight 
Super-Thin 


Portable Radio 


Knight 25-Watt 6V-110V P.A. System—A Top Vaivel 


Here it is—a terrific value in a Universal P.A. System—for election 

campaigns, for any application requiring powerful indoor or outdoor 
amplification, Covers up to 85,000 square feet. Operates anywhere 

. from 110-130 v., 50-60 cycles AC or from any 6-volt auto storage 

- battery. Features: 2 high impedance mike inputs; 1 phono input; 

optional record player; 25 watts usable output guaranteed; response 

% An ideal battery-operated personal 40-15,000 eps, + 2 db.; 2 speaker outlets —-wide selection of imped 

portable, hardly thicker than a book. ances; tone control; separate volume controls for mikes and phono; 

Advanced superhet circuit features built-in 6-volt-110 volt power supply; amplifier guaranteed uncondi 

It’s easy to build this powerful 3-way low-drain tubes for 100 hours of bat tionally for one full year; U.L. Approved. System includes: Knight 

superhet portable for AC, DC or battery tery life. Includes built-in loopstick »-Watt Universal amplifier with tubes; AC and 6-volt cables; 

operation. Tunes 535-1650 ke broadcast antenna, PM speaker, easy-tuning 2 | niversity PH all-metal reflex trumpets complete with 25-watt driver 

band; has built-in antenna, printed-cir- thumbwheel controls, automatic vol- units; E-V mike, table stand, 20-ft. cord and plug; 50-ft. speaker cable 

cuit audio, large PM speaker, handsome ume control. Develeps surprising Less phono top.) Shpg. wt., 140 Ibs 

carrying case mmo | to assemble from power and wonderful tone quality 93 SX 632. Complete System. Only $182.50 

illustrated manua High quality kit Housed in beautiful red plastic case, ; 

includes all parts, tubes and case (leas 6 x 9 x 2%” deep With’ vise sacri moet WITH ep Aer PROJECTORS ae ahave, but say) two . v bes 

batteries) Shpg wt.. 6 ibs batteries). Shpg. wt., Ibs. compnun Sod 7. mec proje ocare = yar ye raity trumpe $182.50 
83 730. Only $18.75 $4K 717. Only $17.95 aetna Gees Gn te ag ye - : my ig 

. , . - Naya 78, 33! im rpm records ighest 

$0 3651. Battery Kit. Only $2.74 8043651. Battery Kit. Only $2.74 quality; with turnover crystal cartridge. 93 SX 640. Only $17.45 


Sav-A-Battery Rejuvenator—Pilays Portables from A.C. 


Pe »rmits the — ration of porte able radios using single 1'4 v = y Best Buy Knight Push-Button Tape Recorder 
A" and single 67% v. “B” batteries from AC outlet Fr its | 


into battery ey ee nt of set. Also serves as ‘Pos bat- ‘ t 2 Top Recorder Value—NOW with 
oF rejuvenator. Easy to install. 35 x 2'4 x 144”. For 105- ; 
; v.. 50-60 cycles AC. Shpg. wt.. 1% Ibs ‘ . Remote Control Provision 
tor 190. Only Latest model —acclaimed “best buy” by 
recording fans. Five push-buttons select 
. all operating functions: fast forward 
Ward Economy Auto Aerials ilayback, stop, record and fast revers« 
Low-cost top cowl auto an- Now with provision for remote control 
tenna. Fits any model car; Takes up to 7” reels. Two-speed dual 
easily and quickly installed track for wide range of recording times 
completely from outside of car At 3.75” per second, 7” reel records for 
Electric Drill Has 3 sections; telescopes to 1 hour—and additional hour on second 
6". Of sturdy, durable tubing; half of tape; at »” per second, records 
Exceptional value in a powerful, well chrome-plated; with “8-ball” 4 hour continuously, | hour overall 
balanced drill. Has 4” gear-type chuck mounting insulator. Complete = reel rewinds in 3 minutes. Kesponse 
with key. Heavy-duty universal series with 36° high-""Q” lead-in and 3 db from 75-8500 eps at 7.5" speed; 80-6000 cps at 3.75" apeed. Efficient 
wound motor: self-aligning ball thrust coaxial-type connector. A erase system lock” prevents accidental erase. Features: two neon recording 
bearings; trigger switch. No-load speed value sensation: makes an level indicators, 2-watt built-in amplifier, 5 x 7” oval speaker. Kecords from 
2400 rpm; full load, 1500 rpm. Capacity icte il auto aerial replacement mike, radio, tuner or phono. Handsome 2-tone portable case, 14 x 12 x 9 
in steel, '4”; in hardwood, 44”. Overall Shpg. wt., 1 ib Complete with mike, take-up reel and 600-ft. roll of tape. For 110.120 ¥ 
length, 9°. U.L. approved. For 110-12 92 CX 000. Only $2.32, 60 cycles AC. U.L. Approved. Shpg. wt., 29 lbs. 96 RX 675. Only $104.50 
v AC or DC. Shpg. wt., 444 Ibs 92 CX 001. As above, but with REMOTE CONTROL. For remote starting and stopping of recorder. 18-ft. cable 
46 N 360. Only $14.33 »4” lead-in. Only ¢ and plug. 2x 3 x 3°. Shpg. wt., 3 lbs. 968 636. Only $6.64 


Speedway 


Special Value Knight Recording Tape 
inter-Matic T ° 
op-quality, highly dependable 4” recording tape at 
Time Switch i exceptionally low cost. Plastic base, smoothly coated with 
Ideal for control : red oxide. Manufactured to meet rigid specifications. Features 
of room air con- ‘ very low noise level, uniform output, and excellent response 
ditioners, et« ‘ characteristics. Type 
SPST type; turns eer 96R698. 600 feet. Net each, $1.37. 5 or more, each $1.24 
equipment on or 96 R 699. 1200 feet. Net each, $2.10. 5 or more, each ! 
PE-101-C Dynamotor Buy off one e in 24 ’ — 
Brand-new government surplus unit for hours; minimum New Centralab Compentrol—improves Tone Quality 
mobile Hams. et it sensational low time between settings, 1 hour. Manual 
cost. Ruggedly built. For cars wi operation won't interfere with settings Dual shaft combination volume control and tone com 
ie aie aan tite dinate onaennn , Handles 1000 watt load or 1 hp motor pensator—assures full range music, even at low 
12 v. DC input, delivers 610 v Gray steel case with knockouts. 5 x 3x volume levels. Accentuates bans and treble as volume 
150 ma and 325 v. DC at 125 ma 74". ULL approved For 105-125 v., is coon — Level set ny <8 control for 
6 v. input. delivers 300 v. DC at 90 ma 60 cycle A.C. Shpg. wt., 4 lbs indivi ual room acoustics or fu-h amplihers, radiwa, 
and 160 v. DC at 110 ma. Complete with 788322. Only... $7.12 I'V sets, etc. 30M 436. Only $441 
conversion instructions. Dia., 4"; length 788323. Adapter Kit to mz re above 
after conversion, 1044”. Shpg. wt., 12 Ibs unit portable. Consists of 6-ft. cord, 


80 P 195. Only aa $4.95 plug. etc. Shpg. wt., 1 lb. Only. ..98¢ ALLIED RADIO CORP., Dept. |-G-4 
100 N. Western Ave., Chicago 80, Ill. 


a Send FREE ALLIED Supplement No. 139. 
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New Fisher "50" Horn Speaker Enclosure 


Deluxe enclosure for use with any 12” or 15” speaker system, 
single, 2-way, coaxial or tri-axial type. Compact, beautiful, 
flexible. Features: smooth response to below 30 cps; air 
loading of bass output reduces speaker distortion and in 
creases power-handling capacity; substantially extends ee cece -- enclosed, 
lower bass range; non-resonant design eliminates synthetic 

or “tuned” bass. Size: 37” h, 25” w, 2054" d. 90 Ibs 

810X710. Dark Mahogany. Net . $129.50 

810X711. Korina Blonde. Net.... 
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Enter order for 


200 pounps 


on a 10 foot television mast 
PERMA-TUBE supports it safely! 


Place a 10 foot length of 144” x 16 gage (.065”) wall 
Perma-Tube between two tables so that 6 inches rests on a 
table at each end. Place a 200 pound weight at the center point. 

What happens? Tests prove that Perma-Tube will support 
this 200 pound weight with a minimum of deflection and 
permanent set. 

Other materials show serious degrees of permanent set. 
Why? Because they are not made from the special strength 
J&L steel that is used to form Perma-Tube Television Masts. 
And too, Perma-Tube is coated with a metallic vinyl resin 
inside and out, 

What do the strength and corrosion-resistance of Perma- 
Tube mean to you? They mean protection for your work 
and your customers. Freedom from damage due to storms 

... better reception from the sets you install. . . insurance 

for your reputation . . . increased business and profits 

for you. 
Only GENUINE Perma-Tube supports 200 
pounds with a minimum of permanent set... 


accept no claims from substitute materials. 


Look for this Perma-Tube Brand. 


Make this test yourself. Compare Perma-Tube 
with any other masts—steel or aluminum. 


Sones ¢ Laughlin 
TEE STEEL CORPORATION — Pittsburgh 


have u.h.f. stations for at least one- 
half of their affiliates within two years 
of the new rule; and special permis- 
sion for ultra-high stations only, ini- 
tially, to multiplex their sound to pro- 
vide stereophonic sound transmission 

The lawyer pointed out that the usée 
of stills and sound was very impor- 
tant, because most u.h.f. stations can- 
not undertake extensive daytime pro- 
gramming and therefore dealers and 
technicians cannot convert test, or 
demonstrate receivers, unless the sig- 
nals are available. Multiplexing would 
it was said, provide an additional ad- 
vantage to the service that would be 
attractive to sponsors; it might be ap- 
plied to low-band transmission, too, 
once the u.h.f. service was firmly es- 
tablished 


“THE RUMORS OF U.H.F.'s death are 
greatly exaggerated.” So _ declared 
FCC's chief economist Hyman Goldin 
during a meeting of educators in Co 
lumbus. He said that no one was deny 
ing that there were a long list of woes 
for u.h.f., but those high-channels will 
eventually be used, becaus« “this 
country is too big and too diverse in 
its interests to be satisfied with only 
v.h.f. stations.” The fact is, he added 
that ... “many substantial commu- 
nities must look to u.h.f. for thei: 
only local station and many others 
need u.h.f. to obtain an adequate num- 
ber of program choices.” 

teviewing the brighter side of the 
high-channel picture, the economist 
pointed out that we must remembe! 
that there are now 125 u.h.f. stations 
on the air, and most of the drop-outs 
have only been paper grants. He felt 
that the establishment of a higher 
power minimum and the extension of 
the multiple-ownership rule to permit 
five-station owners to acquire two 
more u.h.f. stations would help solve 
the current problem 


AEROELECTRONICS continues to re- 
ceive accolades on the military and 
civilian fronts. In Bedford, Massachu- 
setts, the Air Force played host, a 
short while ago, at a brilliant cere- 
mony dedicating a $5-million research 
center. 

The wing, part of a new center, 
which will eventually replace’ the 
famed quarters at Cambridge, will 
house the Command's electronic-re- 
search directorate. Over a hundred 
national, state, and local dignitaries 
were at the ceremonies. Washington 
was represented by Air Force Secre- 
tary Harold E. Talbott. Main speaker 
for the event was Lt. General Thomas 
S. Power, Commander of the USAF 
Air Research and Development Com- 
mand in Baltimore 

A formation flight by a group of jet 
aircraft and B-29 bombers high-lighted 
the ribbon-cutting affair 


IN WASHINGTON, the subject of 
aeroelectronics served as the basis of 
an interesting report by the Radio 
Technical Commission for Aeronautics 
(Continued on page 18) 
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She Bost Costs f hi When You Buy 


THE FISHER 


Custom Audio Components 


@ If you are buying ‘for keeps’ buy the best first! Buy FISHER, quality leader for seventeen years. 
Engineered for the professional, functionally designed for home use. “Of the very best!” —High Fidelity. 


FM-AM TUNER, Model 70-RT 


Features extreme sensitivity, low distortion and low 
hum. Armstrong system, adjustable FM-AFC and AM 
selectivity. Preamplifier-equalizer, 2 inputs, 2 cathode 


follower outputs. Six controls. Self-powered. $184.50 


FM-AM TUNER, Model 50-R 


Same features as 70-RT above, but designed for use 
with external preamplifier-equalizer such as 50-C. Hum 
level better than 100 db below 2 volts output. Fully 
shielded and shock-mounted. Self-powered. $164.50 


MASTER AUDIO CONTROL, Series 50-C 


16 choices of record equalization, plus separate bass 
and treble tone controls, loudness balance control. Five 
inputs and input level controls, two cathode follower 
outputs. Chassis only, $89.50 » With cabinet, $97.50 


25-WATT AMPLIFIER, Model 70-A 


50-watts peak! More clean watts per dollar. Less than 
42% distortion at 25 watts (0.05% at 10 watts.) Re- 
sponse +0.1 db, 20-20,000 cycles; 1 db, 10 to 50,000 
cycles. Hum and noise virtually non-measurable! $99.50 


50-WATT AMPLIFIER, Model 50-A 


100-watts peak! World's finest all-triode amplifier. Uni- 
form within | db, 5 to 100,000 cycles. Hum and noise 
96 db below full output. IM distortion below 2% at 50 
watts. Highest quality components thruout. $159.50 


SPEAKER ENCLOSURE, Series 50 


NEW! Regardless of the speaker or enclosure you are 
now using, the “50” Horn will revolutionize its per- 
formance. For use with 12” or 15” speaker systems. 
50-HM (Mahogany) $129.50 + 50-HB (Blonde) $134.50 


PREAMPLIFIER-EQUALIZER, Modei 5U-PR 


Professional phono equalization facilities at low cost! 
Independent switches for LF turn-over and HF roll-off. 
Output lead up to 50 feet. Can accommodate any low- 
level, magnetic pickup. Self-powered, $22.95 


HI-LO FILTER SYSTEM, Model 50-F 


Does what ordinary tone controls cannot do, for it sup- 

presses all types of noise with an absolute minimum 

loss of tonal range. High impedance input; cathode 

follower output. Use with any equipment. $29.95 
Pri lig y high west of the KR 
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CAN YOU HANDLE 


G.E. SHOWS YOU HOW — with a field-tested plan 
that has helped hundreds of other TV-radio service 
dealers. Only plan of its kind in the industry! 


Authorities agree that the normal growth of the TV-radio service industry 

can bring an increase in your business next year equal to one extra day's 
work a week. To get your full share of this new business, and at the same time boost your 
profits, you need to organize now for top efficiency. 


® How to begin, what to do, and how: these questions are answered for you in G.E.’s 
mew SUCCESSFUL SERVICE MANAGEMENT. It's a complete plan for improving and 
strengthening your methods, with accounting, merchandising, and technical helps 
that service dealers from coast to coast have tested and found successful. If 

available commercially, this plan would cost you a substantia! sum. 


®@ General Electric, however, has made the investment in money and 
research—its purpose, to help you help yourself by becoming a better 
businessman. Know where you stand financially! Make every advertising 
and promotion dollar pay ample returns! Stay ahead of competition 

in technical knowledge! You can do these things with the aid of 
SuccESSFUL SERVICE MANAGEMENT. See your G-E tube distributor! 

Tube Department, General Electric Co., Schenectady 5, N. Y. 
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NEXT YEAR? 


EVERYTHING you need to set up an organ- 
ized and efficient service business is included 
in G.E.’s SUCCESSFUL SERVICE MANAGEMENT. You 
learn step-by-step how to manage your— 


BUSINESS PRACTICES .. . Are you sure you're making 
, Money? . . . Accounting for the TV-radio service 
dealer (a complete course, with all records and how 
to keep them) . . . Preparing your income-tax return. 


MERCHANDISING . . . Why advertise, why promote?... 
, Identification ... Advertising ... Direct-mail ... Win- 
« dow and store display . . . other effective ways to 
increase your business. 


TECHNICAL ACTIVITIES .. . TV trouble-shooting with 
an oscilloscope . . . Alignment techniques . . . U-h-f 
servicing ... other technical instruction, all detailed 
in its treatment and fully illustrated. “We find the business 
practices material espec:- 
ally good, and use the forms 
: , 100% in our bookkeeping.” 
Plenty of operating examples make it easy to under- Silverton TV Service & Soles, 
stand and apply Successrut Service MANAGEMENT. Cincinnati, Ohio 
Instruction is down-to-earth and practical throughout. 
For the first time, you have in compact form both an , Plan S very helpful ond appreciated 
' . Pe - p We like the technical section especially 
aid to scientific operation of your business, and a guide 


well.” 
to its healthy future growth. Cecil N. Chaney, Humansville, Mo 


Your G-E tube distributor has SUCCESSFUL SERVICE MANAGEMENT. y ‘ - 
See him today! f “thave been delighted with the informa- 
tion sent us, and cannot at this time 
think of anything that would improve it 


David S. Hyae, Bloomfield, N. J 


“Information has been excellent and 
valuable, with the technical data es- 
pecially useful.” 


Phil Miller, Kansas City, Mo 


“I have been pleased with the service 
it has been very beneficial.” 


Ralph Moore, Leavenworth, Kan 


“This has been the most helpful material 
we have yet encountered. It is simply 
written and easy to understond.” 
Central Radio & TV Service, Inc, 
Hastings, Mich 


“This material is the finest | have ever 


seen 
J. C. Wightman, Akron, Ohio 


“Your manual has been a wonderful 
help.” 


Sterling Electronics, Lincoln Park, Mich. 
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Announcing. . quick deliveries on 
COMCO’S YOU’ 


FLEETCOM %|/o/t 2- Way Radio 


MODEL 400 - 6/12 
MOBILE PACKAGE 


460 


F.OB. Coral Gables, plus 
State and Federal taxes 
Price subject to change 


5- 50 MC -25 WATTS OUTPUT 8/4 Amps. 
152-174 MC-15 WATTS OUTPUT } Standby (6/12) 
*% Change from 6 to 12 volts by merely reversing 
voltage selector plug. 


% Rugged construction with heavy duty power relay 
and fuse for engine compartment mounting. 


% Dual frequency provisions built in every unit. 


% Readily obtainable 6 volt tubes and vibrator used. 
6146 Final amplifier. 


% Can be mounted under dash or almost anywhere. 
Case 11’’xl219"’x5i”’. 


% Low cost maintenance with COMCO color code 
tuning. 


% Standard manufacturers parts extensively used 
and identified for easy replacement at your local 
supplier. 


% Plus many other outstanding features described in 
bulletin 454 available upon request. 


: . Ove 
NOTEOMCO VHF -FM ATTENTION DEALERS! 
Liberal discounts. Write 
Federa for available territories. 
Wit oe Administration 


& ELECTRONIC EQUIPMENT 


COMMUNICATIONS COMPANY. Inc. 


CORAL GABLES, MIAMI 34, FLORIDA 


(RTCA) on the ope rational ob ie ctives 
for long-distance navigation aids 

RTCA is a non-profit cooperative as- 
sociation comprising both industrial 
and governmental agencies. It con- 
sists of tour major elements: the as- 
sembly, executive committee, special 
committees and the secretariat. The 
assembly governs the RTCA. It meets 
twice a year and directs the activi- 
ties of the group by establishing broad 
policies and operating procedures. The 
executive committee manages the af- 
fairs of RTCA, and meets monthly. 
The assembly is composed of approxi- 
mately 100 U.S. aeronautical telecom- 
munication organizations. Membership 
in the assembly is wholly voluntary 
and is open to any organization in the 
country actively identified with any 
phase of the air art. The executive 
committee comprises a representative 
from the Departments of State, Treas- 
ury, Army, Navy, Air Force, and Com- 
merce, FCC, CAB, Aeronautical Ra- 
dio Inc., Air Transport Association of 
America, Aircraft Industries Associa- 
tion of America, Inc., RETMA, Air 
Line Pilots Association, National Busi- 
ness Aircraft Association, and Aircraft 
Owners and Pilots Association. The 
Air Transport Association is the or- 
ganization of the scheduled airlines. 
Aeronautical Radio is primarily con- 
cerned with the radio communication 
services of the airlines. Technical ad- 
visers to RTCA include Congressman 
Carl Hinshaw, Admiral S. C. Hooper 
USN (Ret.), Admiral Charles F. 
Horne, USN (Ret.), FCC Commis- 
sioner Edward Webster, Howard Mor- 
gan, and Delos Rentzel 

Discussing the uses of the naviga- 
tion aid system, the report said that a 
ground-based radio aid to long-dis- 
tance navigation pertorms_ services 
which are useful in flight control, air- 
traffic control, search and rescue, and 
marine navigation. 

In ocean navigation, the report dis- 
closed, a system of electronic naviga- 
tion aids provides a useful function. 
Primary reliance is placed on celes- 
tial navigation procedures. These are 
supplemented by dead reckoning. In 
certain parts of the world, adverse 
weather conditions may prevent use 
of celestial navigation for extended 
periods of time, thereby requiring re- 
liance on dead reckoning. In either 
condition, a radio navigation system 
provides fixing information § which 
furnishes a useful check upon the ac- 
curacy of other navigation procedures. 


ELSEWHERE ON THE AVIATION 


‘front, the communications division of 


the International Civil Aviation Or- 
ganization, issued an important bulle- 
tin summarizing its radio-aid meeting 
in Montreal recently. 

At this session the group disclosed 
that there appeared to be no practic- 
able solution, at present, to the prob- 
lem of providing air-to-air collision 
warning by means of airborne radar. 
But radar could be used, it was said, 
for storm-cloud detection, terrain 
mapping, and high-ground indication. 
It was felt that presently efforts 
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LIMITED OFFER 
H EAVY- DUTY From July 1 through August 31... Your 


T p VALI CBS-Hytron distributor will give you 1 
" Pliers Kit Stamp with your purchase of 
| ra] PLIERS KIT 25 CBS-Hytron receiving tubes. 


with10 CBS-Hytron Pliers Kit Stamps 


LIST VALUE 


PICK UP THESE FINE IMPORTED TOOLS. Examine the beautiful finish of their 
drop-forged tool steel. Try their comfortable handle grips. Feel the precise 
balance . . . the powerful leverage. Go ahead! Cut some eight-penny nails. 
Like cutting cheese, wasn’t it? And not a trace of a nick in the tough, care- 
fully matched jaws. 
You will be proud to own these husky, quality pliers. Tested . . . guaranteed 
... they can take it. And did you notice that two are unique? Nothing else 
just like them . they are ‘“‘musts”’ for your tool kit. Yes sir, this free Pliers 
Kit (packed in an attractive, handy plastic case) is an offer you cannot 
afford to miss! 
The 62 -Inch Diagonals are husky, box-joint, fully polished side 
cutters with precisely matched jaws. Size is right: Compact, 
but big enough... with comfortable, full-fashioned, full- 
polished handles . . . to do repeated, tough cutting jobs with 
ease. Get This Pliers Kit Stamp Book... 
The 8-Inch Long-Nose is unique. Extra-long (2°, inches), and stamps from your CBS-Hytron distribu- 


spring-tempered jaws combine with extra-long, knurled tor: One Pliers Kit Stamp for 25 CBS- 
handles for powerful leverage. Hand-honed cutting knives = = 

Seautifully chrome-plated Hytron receiving tubes. Each Stamp is im- 
The 6-Inch All-Purpose is also unique. Combines: Flat and printed with your CBS-Hytron distributor's 
round nose. Jaws shaped for positive gripping. Two wire code number. Redeem: your Stamps with him 
strippers. Two side cutters. Finish of handles is gun-metal; 


-- This offer is valid only in areas where such 
jaws are fully polished. This tool has everything. 


offers are legal... and it is limited: July | 
through August 31. Don’t miss it. Be sure to 
get your free CBS-Hytron Pliers Kit. See it 


at your CBS-Hytron distributor's . . . today! 
CBS-HYTRON Main Office: Danvers, Mass. 


A Division of Columbia Broadcasting System, Inc. 
A member of the CBS family: CBS Radio + CBS Television * Columbia Records, Inc. « CBS Laboratories + 
CBS-Columbia + CBS International - and CBS-Hytron 
TV PICTURE TUBES . CRYSTAL DIODE AND TRANSISTORS 
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crarismen 


C900 FM TUNER 


Finest FM Tuner regardless of cost. 
Highest in Sensitivity . . . 
Lowest in Distortion. 


Another craftsmen first . . . 

Photo-etched 20.6 mc. transitionally-coupled 
IF coils insure life-long uniformity and 
stability of performance under all conditions. 


In every performance test by 
high fidelity experts the C900 has established 
its Outstanding superiority. 


FEATURING 


Extreme Sensitivity: 1.0 wv for 20db quieting 
provided by advanced circuitry of cascode 

rf amplifier. Minimum Distortion: 0.1% IM 
throughout entire receiver. Amplified AFC with 
front-panel control, assures accurate 

tuning for minimum distortion. 

Entirely new 20.6 mc. IF system rejects spurious 
images, reduces oscillator radiation. 


See your Hi-Fi Dealer or write to 


The Radio Craftsmen, Incorporated, Dept. R7 
4403 North Ravenswood Avenue, Chicago 40, 


Awarded 


$11950 ner 


ACTUAL PHOTO Of 206 MC. DISCRIMIN ATOR CIRCUITS, PHOTO-ETCHED IN MULTIPLE ON COPPER-PLATED FORMICA 


should be concentrated on tl level- 
opment ol a satisfactory rm-cloud 
detection radar 

Covering the use of secondary radar 
frequencies, the committee said that 
it agreed that 1030 megacycles should 
be used for interrogation and 1090 for 
reply. 

fo improve air-ground communi- 
cations, several new methods vere 
recommended. In areas subject to dis- 
turbances in the ionosphere, ground- 
wave propagation could provide a val- 
uable supplement to the established 
networks for over-water communica- 
tions. Congestion on radiotelephony 
channels could be relieved by taking 
certain routine traffic off these chan- 
nels and providing for it by alterna- 
tive means; for example, the use of 
ground-to-air teletype equipment of- 
fered considerable promise as a vehicle 
for meteorological broadcasts and 
other routine information. It was also 
pointed out that under suitable condi- 
tions, the application of selective call- 
ing principles—by which an aircratt 
radio operator listens only to messages 
directed to his own aircraft and not 
to any other broadcast on the same 
channel—would make it simpler for 
the air crew and result in an improved 
efficiency of air-to-ground communica- 
iions. 

The division also revealed it felt, in 
the not-too-distant future, that it may 
be necessary to develop a means of 
transferring information from ground 
to air and from air to ground at a 
much greater speed than can be done 
by the use of wireless telephony or 
telegraphy 


SUBSCRIPTION TV has once again be- 
come a see-saw affair in Congress, 
with some asking for immediate con- 
sideration of the matter and others 
declaring that the subject is not, too 
important, now. 

Representative Carl Hinshaw, who 
offered a bill which would make sub- 
scription TV a common carrier, said 
that the House Interstate Foreign 
Commerce Committee certainly ought 
to begin considering this pay method, 
because it is... “being agitated.” 

Referring to a talk on pay-TV by 
Dr. Millard C. Faught in New York 
and Washington, the Congressman said 
that some very interesting facts on 
the systems, as they exist now, were 
disclosed 

According to Dr. Faught, who is a 
management consultant, in the new 
techniques, it is possible to make 
“an unholy mess” of the scrambled 
signal. Not only is the signal coded, 
he said, but its code is coded, and the 
whole business is what one might call 
randomized. There are available about 
5000 different electronic symbols for 
any given letter of the alphabet, and 
altogether the system offers 20,000 
codes. “Since each customer literally 
has his own code,” the specialist add- 
ed, “the odds against two neighbors 
swapping useful information could be 
one chance in 10, followed by forty 
Zeros 
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Catalog No. 29 


Revised, 48-page edition of handy reference 
book on America’s most complete line of vol- 
ume controls, switches, capacitors, Printed 
Electronic Circuits*, steatite insulators 


Keeps you up to date 

on Centralab’'s latest developments 
for faster, more profitable servicing 
New values in Adashaft* Radiohms 
New Adashoft shafts 
New Snap-Tite Controls 
New Fastatch* Dual Concentric Controls 
New Senior Compentrol* 
New miniature rotary phenolic switches 
New Phenolic Switch Kit 
New complete line of standard DD disc 

capacitors 


Centralab Catalog No. 29 pictures and describes 
hundreds of CRL components, with exact speci- 
fications and details. 


Ask your Centralab distributor for your free 
copy. Or send the coupon to us today. 


Centralab 


eeeeesece | 47 ued MIPOel Get f Matt laday j eens 
CENTRALAB, A Division of Globe-Union Inc. 
910G E. Keefe Avenue, Milwaukee 1, Wisconsin 
Send me free copy of Centralab Catalog No. 29 


New miniature disc capacitors 

New 3000-VDCW and 6000-VDCW 
Hi-Vo-Disc* Capacitors 

New arrangement of capacitor kits 

New Precision Attachable Terminal 
Hi-Vo-Kaps' 

New Negative 330 and Negative 1500 TC 
Tubular Capacitors 

New easier-to-read listings on CRL Printed 
Electronic Circuits 


New P.E. C.* Kits 
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for the 


FIRST time 
...the FIRST 


Antenna with 
which You Can 


. ‘ . #4 Ka , i - 
oo 4 hs , weak “a / e a m6 Pa 
THESE QUALITIES HAVE BEEN COMBINED INTO THIS SINGLE ANTENNA — 
THE ULTAMATIiCc... 
LOW VOLTAGE STANDING WAVE RATIO... the mis-match between antenna and 
transmission line is lower than four competitive types tested, an attribute to its 
broad band quality 


FRONT-TO-BACK RATIO... higher than multi-element, yagi-type antennas, mini- monochromatic and color TV 
mizing co-channel interference 


perfectly synchronized for 


GAIN expressed in decibels, is a ratio of signal voltage developed by an an- 
tenna over that of reference folded dipoles. !t is not a quality sold by the pound 
or achieved by the addition of meaningless elements. The curves shown accurately 
describe the gain of the Ultamatic. Loss of sound or picture due to erratic antenna Most Uniform Gain Response The gain response DOES NOT 
response is eliminated VARY MORE THAN 3 D.B.ON ANY CHANNEL across the band. 
This quality is exceedingly important in color reception to insure 
MECHANICAL FEATURES adequate color synchronization without resetting 
Aluminum screen reflector of exclusive fold-out design, assembled in seconds with 
adequate stability for years of trouble-free service. Longer elements insure maxi- 
mum front-to-back ratio on channels 2-6 and are more closely spaced for increased 
performance on channels 7-13. 


HORIZONTAL FIELD PATTERN — 
feet 8 agg MAMMELS T ] 


Dipole and boom assembly are of heavy gouge, seamless tubing. Dipoles fold out 
ond are rigidly supported and reinforced to minimize sag and sway. 


Specifically designed mechanically by stress analysis of each unit and sub-assembly 
to provide a low vibrational period of all elements — your assurance of trouble- 
free installations. 


MODEL UM-213 ... double stacked UM-213-2 
THER ADIART corroration 


CLEVELAND 13, OHIO 


TV ANTENNAS #® AUTO AERIALS & VIBRATORS ® ROTORS ® POWER SUPPLIES 
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They look alike % 


... but what a difference! 


These RCA types today give you... 


LONGER LIFE SUPERIOR PERFORMANCE AT NO EXTRA COST 
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Here are 3 more examples of how formity of characteristics of each ments thus minimizing microphonic 


regular RCA receiving tubes are con- triode unit. The superior performance of regula 


stantly being improved to meet the RCA-6CB6 uses a No. 2 grid of im- RCA receiving tube at requla 
changing requirements of radio and 


television applications. These RCA 
types provide you with the superior 


proved design, resulting in lower grid prices—eliminates unnecessary call 
operating temperature and longer tube backs, assures you of greater custome: 
life. Special controls on materials and satisfaction, results in increased 


performance usually claimed for processing improve uniformity of profits for you. 


higher priced specialty designed types. plate cutoff and reduce variations in , + Ww 
RCA-6J6 features pure tungsten characteristics when heater voltage When you sell a receiving tube, 


you! 
heaters for improved life... uses a fluctuates. 


reputation and profit depend on it 
special cathode material to help main- RCA-6AU6 uses a double helical performance and reliability. So, you 
tain characteristics throughout the heater, resulting in an extremely low can't afford to buy anything less thar 
life of the tube. Each tube mount is hum level. Inverted pinched cathode the best in receiving tubes 
adjusted to provide increased uni- reduces possible motion of tube ele- the best are RCA 
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The Bell Solar Battery. 

A square yard of the small 
ilicon wafers turns sunshine 
into 50 watts of electricity 

The battery's 6% efficiency 
approaches that of gasoline and 
team engines and will be 
increased, Theoretically the 
battery will never wear out. 

It is still in the early 


experimental stage. 


- 


~ Bell Solar Battery 


Bell Laboratories scientists have created the Bell Solar 
Battery. It marks a big step forward in converting the sun's energy 
directly and efficiently into usable amounts of electricity. It is made 
of highly purified silicon, which comes from sand, one of the com- 


monest materials on earth. 


The battery grew out of the same long-range research at 
Bell Laboratories that created the transistor—a pea-sized amplifier 
originally made of the semiconductor germanium. Research into 
semiconductors pointed to silicon as a solar energy converter. Trans- 


istor-inspired techniques developed a_ silicon wafer with unique 


properties, 


The silicon wafers can turn sunlight into electricity to 
operate low-power mobile telephones, and charge storage batteries 
: , Inventors of the Bell Solar Battery, left to 
in remote places for rural telephone service. These are but two of ie 2) 0 Cen 1 Oe Chante ae ae oe 
Fuller — checking silicon wafer n which a 
layer of boron less than 1/10,000 of an inch 
thick has been deposited. The boron forms 
a “p-n junction” in the silicon. Action of light 
ratories paves the way for still better low-cost telephone service on junction excites current flow 


the many applications foreseen for telephony 


Thus, again fundamental research at Bell Telephone Labo 


BELL TELEPHONE LABORATORIES 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 
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Train for a secure career 
—not just another job! 


Success ahead for trained men 
only in 


Stop Dreaming! Start Planning! 
Start Doing! Start Your 


CREI CAREER TRAINING 
AT HOME TO INSURE = 
MORE INCOME! COLLEGE DEGREE NOT seanenen You don’t have to be 


a college graduate to benefit from CREI's famed course 

You do have to be willing to study at home. You can do 
WHAT YOU DO NOW.-today, tomorrow, next week—will it while holding down a full time job. Thousands have. No 
decide your success in the electronics field. Every day matter what your level of electronics experience, CREI 
has a course for you 


counts because the trained technicians are the ones who eer es 
get the “plums” when promotions are handed out. How CREI's professional guidance is recognized all over 
can you be sure to step ahead of competition, to earn more the world. Since 1927 CREI has trained technicians; you 
find them in radio and television stations; you find them 

money, to get the position that carries more responsibility in electronics planning and manufacture; you find them 
and the pay that goes with it? The answer is contained everywhere and, generally, near the top. During World 
in a CREI booklet called “Your Future in the New World War II CREI trained men for the Armed Services. Lead- 
of Electronics ing firms choose CREI courses for group train 
ing in electronics (among them are United Air 


> Lines, Canadian Broadcasting Corp., Trans 
ERA OF COMMUNICATION “. Canada Ajrlines, Bendix Products Division, 
i : RCA Victor Division and Canadian Marconi) 
This is the era of Communication: aeronauti- see 
cal, marine, police and fire, industrial, land PRACTICAL COURSES 


transportation. This is the era of defense or- CRE! resident instruc- CREI’s practical courses are prepared by rec- 
ders and a manufacturing industry which last ella he a Ma ognized experts. You get up-to-date material 
year alone sold billions of dollars worth of ton DC g i rete. Your work is under the supervision of a regu- 
electronic equipment, which will top ten billion start once a month lar staff instructor who knows and teaches 
dollars (without military) this year. This is what industry needs. Training is accomplished 


VETERANS: if you ve ‘ ' r , . 
the era of electronic development research, were discharged after om your eae Sa, ourng eure chasse by you 


design, production, testing, inspection, manu- June 27. 1950—check KEY TO SUCCESS As a graduate you'll find 
facture, broadcasting, telecasting and servic- the coupon for full your CREI diploma the key to success in the 
information about the entire field of electronics. At your service is 
well-paid, interesting, and secure we S Bill of the Placement Bureau which finds positions 

paid, fo : . Rights for advanced students and graduates. No short 


cuts are promised; no jobs are guaranteed 


but requests for CREI-trained personnel far 
WHO WILL GET AHEAD? exceed current supply 


This can be your big year Write today for complete 
. , ‘tails. Tuitio " asonable : 34 > CAS oO atio 
There's a vacancy coming up de tail Pu i n is re na ue te rm are easy, information 
It means a boost in pay is free. Fill out the coupon and mail it at once 


ing. This is the era of electronic careers 


prestige and responsibility 


is I ot you posipene youn MAIL COUPON FOR FREE BOOKLET - 


self-training. The answer is 
YES if you're trained in elec- CAPITOL RADIO ENGINEERING INSTITUTE 
tronics Dept.!!) A 3224 16th St., N.W., Washington 10, D. C 

Send booklet “Your Future in the New World of Electronics’ and course outline 


CHECK TV. FM & Advanced AM Servicing Aeronautical Radio 
FIELD OF |! ~ Practical Television Engineering 


—_ 
CAPITOL RADIO INTEREST! ~ Pracheal Radin Engi 
ENGINEERING INSTITUTE | 


An Accredited Technical Institute 
3224 16th St., N.W., Washington 10, D. C. 
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WORLD'S LARGEST MANUFACTURER 
OF CUSTOM BUILT TELEVISION 


MATTISON 


SILVER ROCKET 630 CHASSIS 


Featuring Syncromatic Tuning 


NO DRIFT UHF-VHF-DX 


ONLY THE MATTISON 630 ELIMINATES 
DRIFTING APART OF PICTURE AND 
SOUND ON UHF, VHF and DX RECEP- 
TION. SELECT YOUR CHANNEL... 
SOUND IS AUTOMATIC. (Syncromatic 
tuning is an exclusive Mattison 630 Cir- 


cuit) 
Tub 
Comte cat: SILVER ROCKET 
630 Chassis with 
built in UHF Tuner 


29 tubes 
3 rectifiers 
1 CRT 


OW 
w 


All Channel _/ UHF Tuner 


@ UWF Cascode 1.F. amplifier adds additional 
Ff stage Very important because UHF 
transmitters operate with moderate power and 
RECEIVER must be sensitive to give top 
notch UHF performance 


SILVER ROCKET 630 CHASSIS 
¢ with TUNEABLE « 


BUILT-IN BOOSTER 


for Better DX Reception 


Tube 
Complement: 
28 tubes 
3 rectifiers 

1 CRT 


—_——_ 


Select Your 
Chonne!l.. . 
SOUND IS 
AUTOMATIC! 


Tuneable _/ Booster 

@ Hioad band single knob control pre-amplifier 
built in te eliminate tong teads which may 
cause regeneration and attenuation of signal 

® ONLY THE MATTISON 630 CHASSIS 

HAS AN ALL CHANNEL TUNEABLE BUILT- 

IN BOOSTER THAT INCREASES SIGNAL 

STRENGTH UP TO 10 TIMES. 


ALL CABINETS MADE IN MATTISON'S OWN 
CABINET FACTORY. AVAILABLE IN EVERY 
FINISH AND STYLE. WRITE FOR COMPLETE 
CATALOG 


DEALERS! SERVICE MEN! Here is your 
opportunity to Lecome the ‘important’ TV 
Dealer in your area for THE FINEST CUS. 
TOM.-BUILT LINE OF TV RECEIVERS. FREE! 
Write for Mattison's merchandising portfolio 
explaining the "“UNASSEMBLED PLAN” and 
"$1,000,000 FLOOR PLAN.” 


When you buy from 

Mattison 

only one 

<8 ly! You can buy 
Mattison, cr ~~ 


AY Te a a complete Mattison 
<< with integrity *Y S* 


Mattison Television & Radio Corp. 
e@ '0 West (Bist St., Dept. AN, N.Y. 53, N.  §. e 


26 


JOHN D. VICKREY has joined the engi- 
neering department of International 
Rectifier Corpora- 
tion as a and 
application engineer 
for selenium recti- 
fiers 
He was formerly 
assistant manager 
for Lee Electric Mfg 
Company and prior 
to that was 
and application engineer 
Vickers Electric Division 
He received his degree 
engineering from USC, 
professional engineer, 


the AIRE 


sales 


sales 

with the 
in electrical 
is a registered 
and a member of 


a 


WESTERN ELECTRONIC SHOW & CON- 
VENTION (WESCON) has been sched- 
uled for August 25-27 at the Los An- 
geles Pan-Pacific Auditorium 

Sponsored jointly by the West Coast 
Electronic Manufacturers’ Association 
and the San Francisco and Los Angeles 
sections of the IRE, show officials an- 
ticipate the greatest exhibitor partici- 
pation in the history of the show 

An interesting program has been 
planned for those attending the con- 
vention including social events for dele- 
gates and women guests 

The Ambassador Hotel in Los An- 
geles will be convention headquarters. 


EDWARD C. BONIA has been appointed 
manager of dealer relations for Emer- 
Radio and 
Phonograph 
ration. He will fune- 
tion as the coordi- 
nator of factory- 
dealer on 
a national level 

Mr. Bonia has 25 
years’ experience in 
the radio and tele- 
vision field, including a period during 
which he served as general sales man- 
ager of radio and television for Bendis 
He was most recently president of E 
C. Bonia, Inc., a national sales organ- 
ization marketing TV and 
appliances 

He was associated with Sparks-With- 
ington Company for 19 years, advanc- 
ing from the position of distributor 
salesman to vice-president for radio 
sales, 


son 


Corpo- 


relations 


receivers 
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NORBERT F. DERR COMPANY, a4 manu- 
facturers’ representative firm, has been 
established at 937 S. Ashburton Road, 
Columbus 13, Ohio. It will represent 
electronics accounts in Ohio and Ken- 
tucky . . LEVINTHAL ELECTRONIC 
PRODUCTS, INC., a new company, is oc- 
cupying a newly-constructed building 


at 2821 Fair Oaks Ave 
California. The firm w 
electronic medical instruments and do 
research, development, and merchan- 
dising work on other products relating 
to the fields of applied physics and elec- 
tronics . . . DAGE ELECTRONICS COR- 
PORATION of Beech Grove. Indiana has 
announced its affiliation with THOMP- 
SON PRODUCTS, INC. of Cleveland. 
DAGE will operate as a decentralized 
division of the parent firm's electronics 
division. 


. Redwood ( ‘ity, 


ill manufacture 


FCC has announced the assignment of 
amateur call sign prefix KC4 to Na\ 
sa Island in the Greater Antilles in the 
Caribbean. In case any U.S. amateur 
station is ever established on that 
land, the call sign will be selected from 
the block KC4AA through KC4AZ. 


as- 


is- 


C. CHANDLER COLE 
general manager of the 
Division of The 
briel Company of 
Cleveland 

He was formerly 
a top executive with 
several industrial 
firms in the Chi- 
cago area. His back 
ground in finance, 
manufacturing, and 
sales has brought him into contact with 
a number of firms in the 
tivity of reorganization 
tion 

Mr. 
the 
the 


has been named 
Ward Products 
Ga- 


e ’ 


ac- 


Vitaliza- 


scope of 


and r« 


Cole will divide his time between 
company’s offices in Cleveland and 
antenna plant in Ashtabula, Ohio 


TRAV-LER RADIO CORPORATION is now 
in production in its new 
foot addition to its plants in Orleans, 
Indiana. Designed to handle produc- 
tion of TV, hi-fi products, and color 
the new addition now gives the 
firm 210,000 square feet of production 
space in Orleans . SYLVANIA ELEC- 
TRIC (CANADA) LTD., has announced 
plans to construct a new television re- 
ceiver plant at Dunnville, Ontario. The 
68,000 square foot plant is scheduled to 
begin production August Ist ... JEN- 
SEN MANUFACTURING COMPANY of 
Chicago has acquired a new plant in 
Guttenberg, Iowa where a standard- 
ized line of speakers for volume indus- 
trial customers will be manufactured 

RADIO CITY PRODUCTS CO., INC. 
of New York has moved its engineering 
department and development laborato- 
ries to its factory location at Easton, 
Pa. The general and administrative 
offices were moved to Easton some time 
ago... ELECTRONIC MARKETERS, INC., 
electronic parts distributor, has moved 
to new and larger quarters at 25-27 
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70,000 square 


sets 


mn BACKSTOP 


STOPS co-channel and adjacent- 
channel interference caused by 
rear signal pick-up! 


Highest front-to-back ratio ever built into an antenna! 
No rear pick-up; eliminates “venetian blinds”! 
Largest screen area: 70 square feet! 

Very high all-channel gain. Incorporates basic 
Champion design, including Tri-Pole, with additional 
elements! 

Completely preassembled! 


Table of 
Front-to-Back Ratios 
(Relative Voltage) 


Front-to-Back A eee, 44 
Ratios ‘ x R ; + ; ++ 


model no. 326-2 


VHF-UHF antenna 
Only Low Band channels IMPORTANT .. . don't be misled by polar 
shown, since co-channel potterns representing relotive POWER. Remem- $6390 list 


interference is not encoun- ber, power is the sqvore of voltage. All 
tered on High Bond Chennel Moster polor patterns are presented 
channels. in relative VOLTAGE. 


2 radical new antennas 
by CHANNEL MASTER 


Bow-Tie and Screen. 


The most beautiful antenna 

ever made! The only 

indoor antenna featuring powerful HT 4 VHF -UHF 

outdoor design principles — : | | {i indoor 
ih antenna 

DESIGNED FOR POWER! 


On UHF: For primary and secondary areas. In many 
cases, performance is equal to actual outdoor installa 
tions. Good directivity on all channels 

On VHF: Ideal in areas of strong VHF signals 


STYLED FOR BEAUTY! 

Designed by a,well-known,industrial designer, the 
WONDER BOW is proof that indoor antennas can be 
beautiful as well as powerful. Wins customer approval 
on beauty alone! 


Theirs oo Gold and black / 

en . Bie 416 | 

ter en indoor HEGTT Tn «Sliver and black $935 
antenna! a 417 list 
Q CHANNEL MASTER CORP ‘ ; Write for 


= The World's Lorgest Manufocturer of TV Antennas Copyright 1954, Ch 


NEW! BERLANT BROADCAST RECORDER 


ANSWERS THE NEED 


In a nation-wide questionnaire 
the chief engineers of radio sta- 
tions and recording studios were 
asked to set the specifications 
for the ideal professional tape 
recorder 

They did THIS IS IT! 
PERFORMANCE 
Every requirement of frequency 
response, freedom from distor- 
tion, stability of motion, dynamic 
range, timing accuracy and tape 
handling ability is met and ex- 
ceeded by this recorder at both 
tape speeds 
DEPENDABILITY 
Designed and built for continuous 
operation under the most rigorous 
conditions, this recorder com- 
bines rugged components and 
advanced engineering to guar- 
antee maximum dependability 
with minimum maintenance. 


SIMPLICITY 

New concepts in design, construc- 
tion and operation result in a 
functional simplicity that is re- 
flected in the recorder’s perform- 
ance, dependability and last, but 
not least — economy. 

TO THE ENGINEER 

Compare this machine, point by 
\\ point, with any other recorder on 
the market, regardless of price. 
You will find it the ideal recorder 
for your needs 


$945.00 


EXCLUSIVE FEATURES 


UNISYNC DRIVE 

This radical improvement in de- 
sign brings a new standard of 
quality to sound recording. An 
integral unit, consisting of an 
“inside out’ hysteresis synchro 
nous motor, fly-wheel and blower 
provides a cooler, lighter, 
smoother drive than has been 
previously possible. 

FIVE HEADS 

Instead of the usual three heads, 
the BR-1 can accommodate up to 
five. This permits playback of a 
delayed broadcast while record- 
ing an incoming program on the 
same tape. Single and dual track 
operation of one recorder is also 
possible 

UNIFIED CONTROL 

All operations of the recorder 
are combined in a Single, con- 
venient error-proof lever system. 
Tape handling in fast forward and 
rewind can be at any speed from 
zero to full spooling. This permits 
rapid location of any desired 
section of tape. 


A-B TEST FADER 

An exclusive method of fading 
from the incoming signal to play- 
back from the tape eliminates all 
clicks and noises previously in- 
herent in such A-B tests. 


Put bulait 


WRITE FOR BROCHURE NUMBER 27 


BERLANT CONCERTONE 

BERLANT ASSOCIATES 

4917 WEST JEFFERSON BLVD. 

LOS ANGELES 16, CALIFORNIA 
MANUFACTURERS OF CONCERTONE 
WORLD'S FOREMOST HIGH FIDELITY 
TAPE RECORDERS AND ACCESSORIES 


Hoyt St., Newark 3, N.J. ... RAY- 
THEON MANUFACTURING COMPANY 
has opened its ultra-modern electronics 
laboratory at Bedford, Mass. The $2,- 
000,000 plant has 100,000 square feet of 
floor space on two floors and will house 
approximately 700 workers. 
* * * 

NORMAN C. OWEN has been named 
president of Webster-Chicago Corp fol- 
lowing the annual 

meeting of the com- 

pany. He was for- 

merly vice-president 

in charge of sales. 

E. J. Moritz, gen- 
eral manager of the 
laminations division 
was elected vice- 
president in charge 
of manufacturing. Other officers who 
were re-elected include R. F. Blash, 
chairman of the board; Walter P. Alten- 
burg, vice-president and general coun- 
sel; G. W. Wallin, vice-president in 
charge of engineering; C. B. Dale, vice- 
president in charge of research; Her- 
man Biechele, secretary; and Edward 
R. Johnson, treasurer. 

oe a ae 
BRUCE A. COFFIN, formerly vice-presi- 
dent and a director of Columbia Broad- 
casting System, has 
been elected to the 
post of chairman of @& 
the board of direc- 
tors of Victoreen In- 
strument Company 
of Cleveland. 

The board also re- 

elected Cyrus W. 

Haller president of 

the firm and renamed Harold S. Carter 
vice-president and Raymond F. Shima 
the secretary-treasurer. 

The firm manufactures radiation de- 
tection instruments, color television, 
and electronic components. 

A ~ a” 

JOHN BENTIA has been promoted to the 
post of executive vice-president of Alli- 
ance Manufacturing Company by the 
firm’s board of directors .. . RALPH H. 
G. MATHEWS, veteran radio and elec- 
tronics engineer, has joined The Mag- 
navoxr Company as general sales coun- 
sel for the high-fidelity division. He 
will make his headquarters in Fort 
Wayne, Ind... . Kierulff Sound Corpo- 
ration has named FRANK GONZALEZ, 
JR., to the post of sales manager. He 
has been with the firm since 1948... 
JAY T. NICHOLS is the new chief engi- 
neer of Pentron Corp. His job will in- 
clude the development of magnetic re- 
corders for both commercial applica- 
tions and government services . . . NEL- 
SON B. SHERRILL has been appointed 
sales manager of the electrical divi- 
sion of Olin Industries, Inc. He will 
maintain offices at the division's head- 
quarters in New Haven, Conn 

Chester Cable Corp has appointed 
JOHN LACHMANN to the post of ex- 
ecutive technical director He was 
formerly with EZ. I. du Pont de Ne- 
mours ... J. LEONARD COHEN, former- 
ly with DeWald Radio Mfg. Co., has 

(Continued on page 116) 
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Home Study Courses in 


TELEVISION SERVICING 


offered by 


RCA INSTITUTES 


Study Television Servicing—from the very source of the latest, up-to- 
the-minute TV and Color TV developments. Train under the direction 
of men who are experts in this field. Take advantage of this oppor- 
tunity to place yourself on the road to success in television. RCA 
Institutes, Inc. (A Service of Radio Corporation of America), 
thoroughly trains you in the “why” as well as the “how” 

of servicing television receivers. 


FIRST HOME STUDY COURSE 
IN COLOR TV SERVICING 


Now you can train yourself to take advantage of the big 
future in Color TV. RCA Institutes Home Study Course 
covers all phases of Color TV Servicing. It is a practical 
down-to-earth course in basic color theory as well as how-to- 
do-it servicing techniques. 

This color television course was planned and developed 
through the combined efforts of instructors of RCA Institutes, 
engineers of RCA Laboratories, and training specialists of 
RCA Service Company. You get the benefit of years of RCA 
research and development in color television. 

Because of its highly specialized nature, this course is 
offered only to those already experienced in radio-television 
servicing. Color TV Servicing will open the door to the big 

opportunity you've always hoped for. Find out how easy it 
is to cash in on color TV. Mail coupon today. 


SEND FOR FREE BOOKLET 
Mell coupon in envelope or paste on 
postal cerd. Check course you are inter- 
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AN EDITORIAL by OLIVER READ 


ADIO & TELEVISION NEWS 

(titled “Radio Amateur News,” 

July 1919) was in existence long 
before the first broadcast station went 
on the air, as it was not until Novem- 
ber 2, 1920, that KDKA, the world’s 
first broadcast station, was put into 
operation. Dr. Frank Conrad, 8XK, 
radio amateur, and prominent enginecet 
of Westinghouse had been consistently 
experimenting with voice transmission, 
occasionally sending out programs of 
phonograph music and talks over his 
ham station. A newspaper carried the 
advertisement of a Pittsburgh store of- 
fering radio receivers which would en- 
able one to tune in the broadcasts of 
8XK. The rest is history 
officials decided that radio should be 
developed as a publicity medium rather 
than a straight communications 
ice and early in 1920 plans for the 
operation of KDKA were made 

Mirroring the development of radio 
for the past 35 years, Rapio & TELEVI- 
SION News has recorded the 
of radio virtually from the “stone age” 
of reception when the crystal receiver 
was titillating the imagination ol the 
amateur up to the high standards of 
communications now in existence, 
R&TN not only has acted as a 
rian of radio progress, but the various 
departments of amateur radio, televi- 
sion, and broadcasting have 
tallized, based on the pioneering of 
many articles which have appeared in 
early issues. Such developments as tel- 
evision, synchronization of two or more 
stations on the same wavelengths, and 
the first radio musical instruments 
were all pioneer developments of our 
writers. 

During the initial year of R&TN’s 
publication, crystal sets costing from 
$15.00 to $25.00 were in vogue. One 
tube sets were too expensive for the 
average purse, considering how slightly 
better they were than crystal 
Soon the regenerative receiver made 
its appearance. Dr. de Forest, for ex- 
ample put out the MR-6 which sold for 
approximately $150.00 without 
sories. It consisted of a honeycomb 
coil tuner and two stages of audio-fre- 
quency amplification. Shortly 
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after, Radiola came out with a model 
that resembled a small table 
phonograph having a lid and concealed 
horn. It operated from dry batteries 
and four WD-11 tubes. It 
considered a luxury to have accessories 
in those days. Some herns, to which a 
headset could be attached, sold for 
around $15.00. Even grid leaks and 
rheostats cost as much as $2.50 each, 
While other components were similarly 
high priced. When the famous 201A 
tube came out, dealers were getting 
premium prices for them as there were 
no “ceilings” in those days. Many hams 
paid ten dollars apiece for these cher- 
ished “bottles.’ 

The entire progress of broadcasting 
is due largely to the efforts of the ama- 
teur, even though he seldom got a break 
from the authorities who regulated ac- 
tivities in those early days. All broad- 
stations were operating on 360 
meters while the hams were found 
from 200 meters and below. They were 
then putting on amateur talent shows 
from their own and 
the entertainment was by means of 
phonograph and musical in 
struments 

The Department of Commerce then 
relegated them to the short waves and 
banned entertainment directed to the 
public. Their transmissions were con- 
fined thereafter to code and voice. They 
bowed gracefully to the and 
pushed on to explore the new realms 
which were opened to them despite the 
premonition that as soon as these were 
developed they, too, would be 
from them 

Throughout the years, Rapio & Tee- 
VISION News has recorded the 
growing development of the radio ama- 
teur since the early trail-blazing days 
of such prominent hams as the late 
Major Edwin H. Armstrong of regene: 
ative, superregenerative, and super- 
heterodyne fame; John Grinan; Dick 
tichardson, the Princeton boy who had 
one of the few operator's licenses dur- 
ing World War I; J. O. Smith, the 
first amateur to install c.w. in place 
of spark; Ralph Waldo Emerson Deck- 
er; Frank Conrad; Lloyd Hammarlund; 
and a host of others 
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The first issue of this magazine (15 
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000 copics) release to the 
eltect 
mitted to re-open on 
following World War I 
sixteen times as many 
& TELEVISION News are 
monthly. In this same year, a young 
man by the name of A. H 
working on an amateur apparatus afte: 
analyzing the outstanding features 
of the new types of equipment that 
were being used by the radio amateurs 
in government and who 
returning to their peacetime vocations 
following the signing of the Armistice 
Dr. Lee de Forest, in his article “The 
Audion and The Radio Amateur” told 
of the advantages of using the vacuum 
tube and the superior performance that 
it was capable of providing over exist 
methods 

1919, all 
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April 15, 1919 
Approximately 
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service were 


ing detector 
On October 1 restrictions 
on amateur were re 
moved, A warning was issued by G. K 
Thompson Rudio and Re 
search Corp., to amateurs that 
they cultivated at once 
respect for Federal 
the liberties of amateur 
doomed. Considerablk 
done with 
tems, but 
carded in 


Stations 


Anu rwacun 
unless 
a conscientious 
radio regulations 
radio would be 
work was being 
underground antenna sys 
this method 
favor of flat-top and cage 
Maj George © 
then Chief Signal Officer, United States 
Army, in his article “Tree Radio Tel 
ephony and Telegraphy,” August, 1919 
Rapio News, described further experi 
which he had started as early 
in the use 


was soon dis 
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ot growing trees for 
radio telegraphy 
Amateurs using loop antennas 
commonly in their shacks. In 
many of them were attempting to take 
advantage of their directional proper 
ties by using them tor transmission as 
well as Moulded and oil 
immersed condensers were finding wide 
acceptance in amateur stations 
tal detectors of many varieties 
still popular 
During the yea 
work was done by 
development of audio amplifiers 
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Radio amateur, 1910-1933 
operator, 1918-1922; elec- 
trical engineer, 1923; chief 
radio inspector U.S. Ship- 
ping Board, 1924; radio su- 
pervisor (Savannah), 1924- 
25; U.S. radio inspector 
(Savannah), 1925-26; radio 
compass engineer (RCA) 
1926; later with private in- 


1919 dustry and the U.S. Navy 1954 


HAT was amateur radio like in the early days? What 
was the equipment like, and what would it do? These 
are questions put to those of us who lived the early days 
of radio and in the following pages the writer will give 
some of his own experiences, beginning in 1910 with just a 
receiver, a transmitter in 1912, then on through the various 
Stages of development to a home-made superheterodyne 
receiver and a c.w. transmitter in 1927 
Amateurs got their information from scientific journals 
and magazines, mostly in picture form with an occasional 
diagram. There were no strictly “wireless” magazines at 
the time, although several of the “scientific” magazines ran 
special departments as the subject of ‘“‘wireless” grew. From 
these sources you got all possible information and then 
made all of your own apparatus except, possibly, the spark 
coil of the transmitter 
The writer's start in 1910 was made with a single slide 
tuning coil, electrolytic detector, fixed condensers, and an 
old telephone receiver. The antenna was large, four wires 
90-feet long and 60-feet high. A diagram (Fig. 11) is shown 
to give an idea as to functioning of this receiver, and its 
method of tuning 
A detailed description of the receiver elements will help 
to clarify the picture as to what was known about tuning 
circuits. The inductance was a coil of about 300 turns of 
#24 cotton-covered magnet wire on a 3-inch wooden cylin- 
der, well impregnated with orange shellac to hold the coil 


Fig. 5. The loose coupler. Crystaoli detector, and Murdock 
condenser as set up with old receiver (right) in 1916. The 
transmitter is housed in the cabinet located under table. 
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Fig. 7. The 1919 transmitter in display 
cabinet, oscillation transformer, rotary 
gap and motor, ‘send-re 

ceive” switch and 
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in place. A bare strip was carefully sanded down th top 
center of this coil, and a sliding contact arranged on a 
square bar to contact the individual turns of the coil and pro 
. vide its inductance variation as one of the tuning elements 


The three condensers and switch shown in the center 
section of the diagram, with the inductance described, com- 
plete the tuning circuit. This capacity unit consisted of a 
four-point switch and three fixed condensers of wax pape 
and tinfoil. The first condenser had five leaves, the second 


ten, and the third twenty leaves, all in a wooden box with 
the switch on top. Now we come to what would today be 
called balancing the “L” and “C” values of the circuit. On 
the first contact of the switch no capacity was across the 
coil. When the slider tuned to the end of the coil (maximum 
number of turns), the switch was moved to the second 


point and the first condenser cut in Its capacity had been Fig. 8. Station in June, 1922—all home-made 
to right, 


so arranged that it re-established resonance at the same 


ceiver in rear detector panel with “Audotron” 
frequency with the slider near the center of the coil, and so 
with the other two progressively larger condensers, as the and the spark on the floor at the end 20 ae 


slider neared its maximum, cutting in the next larger con- 
denser would bring it back to center position for best tuning —= 
adjustment 

The electrolytic detector was, at the time, considered the 
best and most reliable means of rectifying signals, with the 
possible exception of de Forest's “Audion” tube. The elec- 
trolytic detector used here was composed of a microscopic 
platinum wire, silver plated, known as “Wollaston wire,” 
the tip end of which was immersed in a small cup of dilute 
nitric acid. When the cup and the wire were connected in 
the radio circuit, slight gas polarization collected on the tip 
of the wire, giving unilateral conductivity and rectification 
of signals which became audible in the headphones 

Today, all this sounds very crude, but it was a reasonably 
close copy of United Wireless’ Type “D” receiver, the best 
of its kind in the commercial field at the time, and differed 
only as to the type detector and condenser, and the fact 
that it had only one slide instead of two 
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So we listened on the air for a year or so with this gear, 


when the urge to “get on the air” hit with a bang. Early in 10. pales k F ngpar my ryt 1927, 


Fig. 6. The 1919 station with the inductively-coupled. rotary 
spark transmitter and the loose-coupled receiver with its Crys- 
taoli detector. See Fig. 7 for photo of the transmitter parts. 
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Fig. 11. Single slide tuner circuit as used 
in the author's 1910 receiver. The early 
version used an electrolytic detector which 
was later replaced by a galena crystal. 


1912 a one inch “Bull Dog” spark coil 
was purchased and, along with a fellow 
experimenter, we set out to build a 
“sending This first transmitter 
was very simple, an old Western Union 
telegraph key was connected between 
eight dry cells and the primary of the 
coil, a spark gap was connected across 
the secondary, one side of the gap wes 
grounded, and the other side connected 
to the antenna. After fixing up the an- 
tenna insulation several times, signals 
were heard a quarter mile away (in 
dry weather). The entire antenna in- 
sulation consisted of unglazed porce- 
lain tubes and cleats used in house 
wiring, and the station was put on an 
“all weather” basis by boiling all the 
porcelains in red sealing wax and par- 
affin 

Now we were on the air, with a little 
squeaky spark note generated by the 
coil vibrator. We listened to a lot of 
the “big boys” growl and gurgle with 
resembling everything from a 
bad power leak to a rusty gate hinge, 
but they had through 
(Sounds like something I heard on 80- 
meter phone this past week.) 

We were all “power’ minded and 
when an article came to hand showing 
a de Station with plate glass 
condensers and a “helix” to tune with, 
that was for us, as it Was supposed to 
double your range 

A condenser was made by cleaning 
off several glass photo plates, shellack- 
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ing tinfoil on each side an inch from 
the edge, and when the stack was com- 
pleted tying the whole bundle with cot- 
ton tape and immersing it in mineral 
oil, then placing the whole unit in a 
box 

The “helix” previously mentioned 
was the tuning inductance, 10 turns of 
#6 bare copper wire spaced % inch 
between turns on an 8-inch diameter 
wood column support. It was used as 
a common inductance in both the an- 
tenna and the spark circuit, tuning be- 
ing accomplished by moving either the 
spark circuit clip, or that of the an- 
tenna, or both if needed after the 
proper number of condenser plates had 
been determined 

What an improvement this made. My 
friend and I could now tune out each 
other’s signal by moving our sliders 
forty turns either side of the maxi- 
mum point 

In 1912, alternating current 
available in very few places and cer- 
tainly not in the little town of West 
Chester, Pa. where all this “scientific” 
development taking place. We 
wanted “power” and we had power 
available in the form of 115-volt direct 
current for house lighting. We already 
had tuned transmitters so during the 
summer of 1912 an electrolytic inter- 
rupter made to work the trans- 
mitter directly from the 115-volt d.c. 
line. The only change necessary in the 
apparatus was the bridging out of the 
mechanical vibrator on the spark coil 
and the connection of the key and the 
coil primary through the electrolytic 
interrupter to the power line 

Fortunately all of the original appa- 
ratus of this transmitter has survived 
the 42-year gap since it was first as- 
sembled and is shown in Fig. 1 wired 
as it was in 1912 for use on the 115-volt 
d.c. line. The only thing missing from 
the picture is the two clips in the helix 
for antenna and ground connection 

In 1912 we did not have TVI, but if 
anybody except ourselves thought our 
connecting a transmitter, drawing 10 
amperes, to the power lines Was a good 


was 


was 
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idea they did not say so. In fact the 
local paper ran an editorial on how we 
had ruined Edison’s wonderful inven- 
tion. People, not scientifically minded, 
who lived within a block of our home 
objected to their lights blinking. When 
the power company checked a house 
on our street they found the 
dropped from 115 to 90 when we 
opened up.In our own home, in addi- 
tion to the blinking lights, there was 
the problem of odor from the decom- 
position of sulphuric acid, and on one 
occasion a broken crock dumped a gal- 
lon of acid solution on my bedroom 
floor at 2 a.m. This gradually worked 
through the floor and dripped on the 
kitchen range below. My mother did 
not like the beautiful orange color of 
her range the next morning 

What this devilish device that 
caused so much trouble? It is shown 
at the left of Fig. 1 as it was used in 
1912. Fig. 2 is a cross-section view, and 
Fig. 3 a picture of the actual elements 
used in 1912 to pulsate the 115-volt di- 
rect current to the coil. It consisted of 
a stoneware crock of about two gallons 
capacity, filled to a depth of 4 inches 
with a sulphuric acid solution. A quart 
milk bottle was drilled with a file end 
at point “A” (Fig. 2) to about '4«th 
inch diameter and was then placed in 
the acid in the crock. A lead pipe elec- 
trode contacted the acid inside the 
bottle and another electrode was placed 
in the acid in the crock. By this ar- 
rangement, the only electrical connec- 
tion between the two electrodes was 
through the small column of acid in 
hole “A” of the bottle. When the 10 
ampere current passed through this 
column of acid it promptly vaporized 
(exploded is a better word) and there- 
by opened the circuit. The acid then 
fell together, closed the circuit, and the 
cycle repeated itself as long as current 
flowed 

In spite of all the difficulties, we got 
going with the interrupter setting in a 
lead-lined box and by operating only in 
daylight or early morning Just 

(Continued on page 89) 
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The author's 10-tube superheterodyne 
had plug-in coils to cover the range from 20 to 800 meters. 
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A SIMPLE GEIGER COUNTER 


By 
DR. HARRY R. FECHTER 


Stanford Research Institute 


and 
DR. M. R. BOYD 


General Electric Research Lab. 


simple, convenient counter to get 
a qualitative idea of the 
of radiation. On the other hand, one 
may be interested in the Geiger coun- 
ter as a system. This counter may be 
built inexpensively from parts found 
in most experimenters’ homes. We 
have used this counter to measure ac- 
tivity in the experimental physics area 
at the Hansen-High-Energy Physics 
laboratory (Stanford University) after 
conducting electron scattering experi- 
ments. It has also been an interesting 
companion on several prospecting trips 
There are several unique features of 
technical interest (Fig. 2). The high 
voltage supply minimum of 
parts. It is built with a Microswitch 
(or equivalent), an ordinary speaker 
output transformer, an easily-made 
spark gap, and a 1.5 volt flashlight cell 
which is also used to heat the ampli- 
fier filament. With simple mechani- 
cal switching it delivers 700 to 1000 
volts for the Geiger tube. The substi- 
tution of manpower for expensive bat- 
teries is a special convenience if one 
is using the counter for prospecting 
The spark gap construction is some- 
what arbitrary. We found it conven 
ient to cut an inch of lucite from a 1” 
diameter cylindrical rod. A quarter 
inch hole in the side allowed room for 
the gap which was made by tapping in 
at right angles to the quarter inch 
hole for two 6/32 bolts. The 6/32 
bolts were filed and stoned to pin point 
sharpness (see Fig. 4) 
set about .2 mm apart, but this adjust- 
ment is not too critical and should be 
experimented with. The the 
lucite cylinder is tapped for mounting 
To operate, one the Micro- 
switch 10 or 12 The large in- 
duced voltage in the secondary of the 
output transformer breaks down the 
gap and adds charge to the condenser 
C’, at each switching 


is also 


() sini INALLY one has need of a 


presence 


uses a 


The points are 


base of 


closes 


times 


This gap action 
rectifying and we thus 
eliminate a rectifier One listens 
in the phones for 

counts either from 
electrons, o1 
watch 


self 
tube 
the appearance of 
cosmic ray mu- 
the gamma 
with a luminous 
process is 


mesons, or 

rays from a 
dial. The charging discon- 
tinued before the voltage builds up be- 
yond the Geiger plateau (see Fig. 3). 
If the tube is over-voltaged, one hears 
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Fig. 1. 


Compact counter 


unit which is powered by stand 


ard flashlight 


cell 


Refer 


fo text 


A compact and light counter in which a flashlight battery 


is used in a new circuit to generate 1000 volts for the 


Geiger tube. A storage system is used to permit operation 


with very small current drain. Standard parts are used. 


many more than normal counts during 
the charging. Repeated over-voltage 
shortens the tube life (approximately 
10° counts) or damages it. The con- 
denser C, is fairly well isolated on the 
Geiger tube side and the charge in it 
will now run the counter from 5 to 30 
minutes, depending on the quality of 
components and, somewhat, on the hu- 
midity. An occasional push on the 
Microswitch will allow operation to 
continue. C, is a .05 g»fd., 600 volt 
Sprague unit; the tube socket is Isolan- 
tite. When a particle passes through 
the counter, a current flows in the di- 
rection of the arrow (Fig. 2) and a4 
fairly loud click is heard in the phones 

The counter can be housed in any 
convenient way, keeping the high volt- 
age circuit well insulated from other 
parts. It can be built in a very small 
space if desired (Fig. 1) WO 


Fig. 2. 


counter. 


Complete schematic of Geiger 
It requires few parts and is small. 
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Fig. 3. Geiger tube operational curve. 


Fig. 4. Mechanical details of the “gap.” 


10 megohm, Va w. res. 
OS wid., 600 ». cond. 
Microsmich (or equivalent) 
S.p.st. toggle switch 
Universal type output trans 
ohm pri. to 4 to B ohm sec 
IY, ». flashlight cell 
hearing-aid batte "y 
See text and Fig. 4 
Headphone 
154 tube 
IBSS thyrode (Victoreen) 


3000 to 8000 


22'. » 


6-32 TAPPED HOL 
FOR MOUNTING 


32 MACHINE SCREW 


MATL 


LUCITE 


By JAMES A. McROBERTS 


The greatest single source of trouble in portable 


radios is the power supply. Here are some helpful 


hints for servicing and checking the major types. 


HREE-WAY portable radios have 
Toom fundamental peculiarities 

which the troubleshooter should bear 
in mind, namely: 

1. On power-line operation, a half- 
wave rectifier rectifies a.c. if 
passes d.c. if 


used or 
the polarity is correct 
The rectifier may be a tube type or a 
selenium type 

2. The rectified output feeds a filter 
which may be disconnected for battery 
operation. Batteries act as 
lytic condensers if in good condition 

3. The filaments of the signal tubes 
are series-connected for power-tine 
duty, but the plates and screens are 
fed with d.c. from the rectifier via a 
filter and dropping resistor. The rec 
tifler is fed with power for its heater 
from the power line directly or 
through a dropping resistor such as a 
line cord or ballast 

1. Battery voltages are ordinarily 
less than those supplied by the power 
supply 


electro- 


5. Signal pickup is aided by the 
power-line connection; the loop only is 
available in portable service. 

A schematic of a typical 3-way port- 
able is shown in Fig. 1. In Figs. 2 and 
4 this same circuit is shown with bat- 
tery supply only and with power-line 
operation only, respectively. The read- 
er should note that the rectifier and 
filter circuits are cut out of the circuit 
in battery operation. The set is strict- 
ly a portable only in battery service; 
even the “A” and “B” batteries have 
their own sections on the “on-off” 
switch 

Switching to power-line operation 
brings into existence two senarate “A” 
circuits. the “A” circuit of the signal 
tubes and the rectifier heater circuit 

Series-filament operation has an- 
other peculiarity. The bypass resistors 
R,, R., Ry and R, serve to shunt the 
“B” current drawn by each tube di- 
rectly to “B--" so that this current 
does not pass through the other fila- 


[ 


Fale 


TRANS 


Fig. 1. Schematic diagram of a typical 3- 
way portable radio using a rectifier tube. 


ments and overheat them. Always re- 
place these resistors with others of the 
same wattage and resistance. The fila- 
ments have definite plus and 
minus terminals, and the negative is 
connected internally to the suppressor 
grid; therefore, do not interchange con- 
nections. Note, too, that the series 
arrangement is in a definite order with 
the audio output being the most posi- 
tive, the if. next, then the r.f. stage if 
present, with the converter and de- 
tector-first audio following in order. 


also 


Troubleshooting 


A major key to troubleshooting 3- 
way portables is the different power 
supplies. Test on a.c. and on battery. 
You will have the following cases: 

1. The set does not work on either 
power or battery. Something is wrong 
in the signal part of the set or the se- 
ries-filament chain is broken. Test by 
tube substitution or by voltmeter 
measurement with the set on. Do not 
use an Ohmmeter; the result may be 
more burnt-out filaments. Other pos- 
sibilities are bad “on-off” switch or 
power changeover switch, or broken 
connections. 

First get the filament string lighted 
(check with the voltmeter); then 
check the “B+” bus, fixing any breaks 
or shorts. After this, repair the signal 
portion as in any standard set 

2. The set works on battery but not 
on power. Here you must get your 
rectifier in operation and delivering an 
output as the first step. If the rectifier 
does not light up, test its heater or 
try another tube. If the heater 
trace back the heate 
which is directly across the power 
line except for passing through the 
changeover switch and a section of the 
“on-off” switch. In tracing this circuit, 
you can use an ohmmeter 

Once the tube lights up, the next 
step is to see if there is an output at 
its cathode. This should be about 90 
to 100 volts ordinarily. If the voltage 
is low, a new tube may be needed or 
there may be a short circuit in the 
filter. After the filter is checked and 
found to have an output, check for 
“A+” at the set end of resistor Rs. 
The voltage here should equal the total 
series-filament voltage—-generally 6 to 
9 volts, the voltage of the “A” battery. 
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is OK, 
line (see Fig. 4) 


The next test is at the set side of the 
changeover switch for both “A” and 
“B” voltages; lack of either means an 
open or short 

3. Battery operation unsuccessful 
but power OK. Apart from bad bat- 
teries, the “on-off” and changeover 
switches may be at fault 

Note: The electrolytics are cut out 
in many sets on battery operation and 
old batteries can cause oscillation. Os- 
cillation on power-line operation usu- 


Ses 
; 
ally points to bad electrolytics 
Fig. 3A shows a typical selenium 
= 


rectifier circuit used in 3-way sets € 
Test this circuit for voltage from the panne [arc 
input of the filter (point X) to com- a 8 
mon line (point Z). This should be AC DCeopart 


done with the set on. If no “B+” I . 4 
on e se ) ° fil} ifi|-— ? 
voltage is present, check for a.c. from Fig. 2. Partial schematic diagram show- 
point Y to point Z. ing the filament circuit for battery oper- = ° ih} = 
HT 


Another type of rectifier in which ation of the receiver shown in Fig. 
the rectifier heater circuit includes a 1. Part of the “B” circuit is also shown. 
dropping resistor or ballast is shown 
in Fig. 3B. Continuity checking with 
the ohmmeter will show up any trouble 
in this circuit; of course, the rectifier 
heater must be operating to secure an check the purely signal troubles like 
output from it. Also shown in Fig. 3B ™istuning, shorted turns in an if 
is a pilot lamp in series with “B+". Can, ete 
This serves as a pilot light and surge Many portable 3-way receivers use 
limiter. If there is a short circuit in printed circuitry, and it is important 
the set, this pilot lamp will also act when servicing such sets to consult the 
as a fuse—so check for a short before ™anufacturer’s service notes (where 
putting in a new bulb and hoping! @Vailable) for peculiarities in the cir- 
Fig. 3C shows an alternate arrange- Cult Wiring. Also, when changing com- 
ment for the pilot lamp ponents on printed-circuit chassis, nev- 

Quite a number of 3-way sets use Fr use a large wattage soldering iron 
the series connection of filaments for ‘0r gun), and never apply heat to any 
power-line operation, but switch ali Component for too long. This is par- 
signal-tube filaments to parallel con- cularly important with chassis using 
nection for battery duty. Probably the CoPpper-clad wiring where heat may 
best method of troubleshooting this cause peeling wv 
type of circuit is to test it on power — 
with the voltmeter. Starting from the Fig. 3. Rectifier variations used in 
rectifier cathode, proceed to the switch 3-way portables. (A) Circuit using a 
side of the “A+" dropping resistor and selenium rectifier. probably the most 
common today; (B) circuit using a rec- 
tifier vacuum: tube with a dropping re- 
sistor in series with the heater to pro 
vide the proper operating voltage for 
on to “A~—" and back through the the tube. (C) shows an alternate hook 
changeover switch to the power-supply up for the pilot lamp in circuit (B). 
common, usually negative. With the 
filament string working, the “B+” 
can be straightened out and then the 
signal part of the set. The signal part 
of the set will be easier to repair (in 
most cases) when operating from a 
battery supply 

The same rectifier variations may be 
expected in parallel-on-battery types 
as in the series-on-battery types. The 
use of a pilot lamp as a surge-limiting 
resistor will also be encountered in 
many of these sets. Naturally, if the 
set operates on battery the trouble is 
in the power supply 

To summarize then, first find out if 
the set will operate on either power 
supply. Then get the filament chain 
going on battery operation if possible 
Next, test out the power supply start- 
ing with the rectifier tube heater cir- 
cuit. Follow by the testing of ‘and Fig. 4. Rectifier filter cir- 
repair if needed) the “B+” supply and cuit and filament string 
the “A+” supply in the power part of for the receiver of Fig. 1. 
the set and the changeover switch 
From this point, test out the “B+” 
supply to each electrode, and thence, 


July, 1954 


from there to the set side of the 
changeover switch, to the first fila- 
ment, to the second filament, and so 


2 METERS IN THE FAMILY CAR 


By WALTER S. 


T IS an imposition for a ham to 

mutilate the family car with a two 

meter mobile installation since it is 
not at all necessary to make structural 
change ito with the sy 
be de One 
thorough, police-like 
ficed $400.00 when he 
in his car. In addition such 
certainly do not add to the 


on the a stem to 
ham who made a 
installation sacri 


trade 


cribed here 


came to 
jury 
emence 
which 
than 


con 


and beauty of the family bus 


must serve many purposes othe 
housing radio geat 

Two meters is becoming one of the 
principal Cp city 
bands When 
with a relatively new car 
ibpilitic 
was finally adopted b 
WIMAR 
many ady 
manent installation 

There are 
involved antenna and power take-off 
We have 
which are compact single-cabincet 
that work well on 117-volt, 60 
eycle ac. as well as on 6-volt d.c. No 
how good the rig, it won't get 
out worth a darn without 
tenna. The usual hole in the roof was 
ruled out. Complicated brackets are 
too slow to move from car to car as 


communications 
VIDEFS was to go on 

A many pos 
and what 
WIDFS, WIFBI 


proved to 


were investigated 


and others has 


have antage over a per- 


two major considerations 


Gonset “Communicators” 
units 


matter 
a good an- 


are those mounted on the bumpers, ete 
Forcing of the rubber in the door jamb 
might make the car leak cold air dur- 
ing the well as permit the 
very time the 


winter as 
antenna to drop ¢ door 
WAS ope ned 

idea 
made from the 
thus a window must 
be opened just a bit to allow for a 
small window adapter which is made 
to fit the nearly-closed door glass. This 
shown 
the au- 
that 


These restrictions led to the 
that a lead 
outside to the rig 


must be 


is surprisingly easy to do, as 
in Fig. 1. As for the antenna 
thor’s Navy experience showed 
the ground plane has certain charac- 
Which are particularity valu- 
mobile Mechan- 
make com- 
antenna, a vertical quarter- 

ground plane antenna was 


teristics 
able for operations 
ically it 
pact 
wave 
adopted 

RG /8-U was chosen as the feed cable 


sine 


possible a most 


thus 


the losses are a bit less than the 
59-U 52-ohm_ im- 
suggested rather than 
antenna im 

two radials 


This 
pedance that 
radials offering an 
pedance of about 34 ohms 
would give a slightly higher 
well as offering antenna to hit 
branches or the 


smaller RG 
four 


value as 
less 
passing door of the 
The general dimensions, given 
in Fig. 2, are not critical and work 
over the entire band 

For power, it was decided that the 
rig should operate in any car’ with 
a 6-volt electrical system. Thus special 


38 


rarace 


ROGERS, WIDFS 


Fig. 1. The vertical 
ground plane in op- 
erating position— 
note lead through 
front window. Above 
is close-up of the 
metal bracket and 
fitting which must 
be stiff enough to 
retain shape in use. 


Avoid mutilation of the family car by adopting this means 


of installing your two-meter rig and its antenna system. 


or permanent fittings would not be re- 
quired. During an emergency my car 
might go dead almost every car 
has a cigarette lighter, why not use one 
of those emergency drop light plugs 
or trickle charger plugs 
“Monowatt.” This plug 
the Gonset 6-volt d.c. cord, is all 
IS necessary 
To build the 
set whip requires a few parts 
of aluminum 
in my 
two 


Since 


as the 
attached to 
that 


such 


antenna using the Gon- 
A piece 
stainless steel, 
x 15” x 1/16”, plus 
fittings one &83-1R (SO239) for 
and one &83-1SP (PL259) 
cable connector to match the Gonset 
was needed. In addition you will need 
#10 or #12 copper wire (the 
author tinned copper because it 
looks better), about 6-feet of RG/S8-U, 


brass, o1 


case about 2” 


the antenna 


some 


tS¢ d 


cml 


Fig. 2. Over-all dimensions of antenna. For 
Gonset whip. mount thread up. With home- 
built whip mount below for 90 degree el- 
bow and a RG/8-U feed cable connector. 


Fig. 3. Mechanical details of antenna bracket. 


16 STOCK 


a few 4-48 machine screws and 
and some plastic tape 
Fig. 3 shows the mounting for the an- 
tenna connector The RG/8-U is 
grounded to one of the 
screws and taped after the center lead 
is fastened to the connector 

The flat metal strip is 
fully bent to fit the car. The antenna 
and ground plane should just 
clear the car top so that they will not 
hit. thus serving to make the metal 
car top part of the ground plane. It 
may be desirable to add tape 
where the metal passes through the 
that the paint will be pro- 
tected from scratches. The RG/8-U 
may be led in through the 
window or through the forward 
tion, as shown in Fig. 1 

In use, the equipment is ecither set 
on the alongside the driver so 
that he or a passenger can operate it 
or set into a light frame made of wood 
which rests on the floor of the car 
Two parallel of light 
about ' x6", keep the equipment 
from rolling 

This flexible installation is so easy 
to shift to any car and to dismount 
for an a.c. installation that it fits into 
CD operations most conveniently. Re- 
sistor plugs were installed in my car, 
but eny car with radio re- 
ceiver quieting is usually all that is 
needed for city operation 

Our operations with this type of in- 
staliation have been surprisingly good 
We can more than our city. 
Above all, it is an efficient installation 
with no mutilation of the car which 
might, and usually affect its 
trade-in value WwW - 
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nuts, 
electrician’s 


connector 


then care- 


rods 


some 
door so 
same 


sec- 


scat 


pieces wood, 


broadcast 


cover 


do« Ss, 


By CHARLES P. BOEGLI 


Cincinnati Research Company 


URING the last six years advances 
in high-quality sound reproduttion 
have been most marked. Phono- 
graph pickups now available at modest 
cost track with forces that would have 
seemed impossibly low only a _ short 
time ago, and have responses wider 
and smoother than obtainable 
from the most expensive units of 
earlier Speakers and their en- 
closures are being developed at almost 
as rapid a rate 
As far as amplifiers are 
several recent noteworthy circuits have 
frequency much and 
distortion levels much lower than were 
afforded even by amplifiers 
of a decade ago. The excellent per- 
formance of these circurts is generally 
obtained by relatively large amounts 
feedback over at least 
Instability is usually 
novel means 


those 


days 


concerned, 
wider 


responses 


laboratory 


of negative 
three 
avoided by 


Stages 
various such 
as the direct coupling of several stages 
within the The 
often need to be constructed with ac- 
calibrated and 


require adjustment 


loop resulting circuits 
curately 
sometimes some 
performance; 
reasons that will be- 


components 


for best these extremes 

are necessary for 

come evident later in 
In any amplifier 


amounts of negative 


this article 
employing large 
feedback ove 
several stages, the 
of that part within the loop must be 
very carefully controlled. Almost with- 
out exception, the final circuits display 
over-all frequency much 
wider than are required for top-quality 
reproduction. The 
low distortion and low 
ance the 
cy response. As a 
entire 
a flat 
30,000 cps but the 
and the 
small——the 
the speaker is one 


frequency 


re sponse 


responses 


object is to attain 
output imped 
wide frequen- 
matter of fact, an 


pe nalty is the 


reproducer system does not need 
response be low 16 cps or ove! 
distortion must be 
output impedance 
latter especially if 


of low efficiency. 


quite low 


must be 
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Fig. 1. 
amplifier. 


The rear view of the “infinite feedback” 
The amplifier and power supply are 


+ 


bulit on separate chassis but housed together 


A rather novel circuit—it incorporates, in a single 


compact design, both positive and negative feedback. 


Actually, the frequency response and 
output impedance of an amplifier 
not independent when the unit is 
loaded with a sneaker. An amplifier of 
high output impedance and flat re- 
sponse with a resistance load will show 

uneven 
bass region, when connected to 


are 


a very 
in the 


response, particularly 
a speaker 

The limit to the 
pedance of the amplifier 
negative 


lower! output im- 


would seem 
to be a 
the d.c. resistance of the speaker voice 
coil in with the speaker 
and the output transformer secondary 
Even with this negative 


resistance equal to 


series lines 
resistance the 


speaker cone could conceivably make 
undesirable 
the speaker is not 
electrical to 


energy and vice 


some excursions because 


100°, efficient in 
mechanical 
In practice, such 
impedances are difficult 
with an amplifier of low 
distortion and good stability. Granting 
that might be obtained, they 
might nevertheless be undesirable. for 
the large voltage ap 
pearing within the amplifier in case the 
made movements 
would undoubtedly overload the ampli- 
had 


power) and cause considerable harmon 


converting 
rersa 
large negative 
to realize 


they 
error-correcting 
undesirable 


cone 


fier (unless it enormous 


reserve 


Fig. 2. Block diagram of amplifier with two 
feedback loops. See discussion in article. 


ic distortion. A lower limit to the out- 
put impedance 
the magnitude of 
upon many 


power-handling 


necessary, but 
limit depends 
them the 
capacities of the am 


secems 
this 
factors, among 
plifier and the efficiency of the speaker 
The amplifier covered in this artick 
was originally intended to 
proximately output 
along with 
adequate 


have ap 
impedance 
distortion and 
These 
with a 
circuit re 


70TO 
negligible 
frequency 
have been accomplished 
trouble-free 


response 
goals 
simple and 
quiring no 
delicat« 


precision components or 
and making ust 
of both negative and positive feedback 
The principle is well known but the 
manner of utilizing it in ampli 
fier is considered to be novel and sim- 
pler than that of 
circuits 


adjustments 


this 
previously-designed 


The Amplifier 


distortion effected 
feedback in any 


The 


by negative 


reduction of 
amplifier 
approximation, directly 
gain reduction 


is, to a first 


proportional to the 


A ~ D 
A d D (1) 


feedback factor (nega 
feedback), A and D 
are the amplification and distortion of 
the amplifier without feedback, and 
A’ and D’ are the characteristics 
with feedback 
thus de pe ndent not only upon the feed 
back factor but also on the original 
amplification A The 
former of an audio amplifier acts as a 
step-down 


where 8 is the 


tive for negative 


same 


Distortion reduction is 


output tran 


voltage iS 
part of the 
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unit a lar as 
concerned: if it is to be 


\ 


sewed ON 
= 100,000 ohm, 1 w. res. 
Ry, Ry 2000 ohm, 1 wm. 
tinental X-type) 
Ry 400 ohm, 1 ww. 
tinental X-type) 
Rk 470,000 ohm, Vy w. res. 
RR 820,000 ohm, Vy w. res. + 3% 
_R 47,000 ohm, 2 w. res. 
~ Ry 100,000 ohm, Vy w. res. 
500 ohm, 20 w. wirewound res 
50 ohm, 4 w. wirewound pot 
820 ohm, 1 w. res. 
Must equal internal resistance of meter 
» Ge 1 wfd., 600 ¥. cond. 
, Co .25 vtd., 1000 ». cond 
» CoO utd. 400 ¥, cond, 
500 ufd., 200 ¥. elec. cond. (see text) 


low-noise res. (Con- 


low-noise res. (Con 


—s 

T,—Output trans., 2500 ohm plate-to-plate to 

16-ohm voice coil, 30 w. maximum, Primary 

carries 160 ma. balanced (Triad HSM-91) 
M,-—0-100 d.c. 
S,, Sy—D.p.d.t. positive-acting jock switch 
F,—.25 amp fuse (Buss AGX, Littelfuse 8AG) 
F.—2 amp fuse (Buss AGX, Littelfuse 8AG) 
V,—6SL7 tube 
Vv 
Vv 
b 


milliammeter 


, Ve—6CS tube 

» v OB2 tube 

oe Ve—Western Electric JOOB tube ( Available 
from local Graybar distributors or one of the 
following centrally-located Graybar outlets 
21-15 Bridge Plaza North, Long Island City 
1, New York; 850 W. Jackson Boulevard, 
Chicago 80, Illinois; or 1750 Alameda, San 
Francisco 1, California. 


Fig. 3. Complete schematic of the “infinite feedback’ amplifier. 


feedback loop a worthwhile reduction 
in distortion can be effected only by 
including a fairly large number of am- 
plifier stages within the same loop. 
Avoiding oscillation in multistage am- 
plifiers with over-all feedback, how- 
poses a very difficult problem, 
which is solved in such circuits as the 
Williamson by using direct coupling 
between at two of the stages to 
eliminate part of the phase shift caused 
by ordinary RC interstage coupling 

The amplifier to be described ac- 
complishes the same result with just 
two namely, driver and power 
output. By means of positive feedback 
the gain of the driver stage is in- 
creased approximately to infinity; that 
is, if the negative feedback were re- 
moved the driver would oscillate. This 
principle has certainly been used be- 
fore? but generally in the design of 
cheap amplifiers. Its application § to 
high-quality amplifiers seems largely to 
have been overlooked 

The gain of an amplifier ot this type 
Is 


ever, 


least 


stages 


(2) 


where the symbols A and § represent 
the amplification and feedback factors 
shown in Fig. 2. If the driver stage is 
caused to oscillate, then A,s, is equal to 
1.0 and the equation simplifies to 


1 
A, 


A 


For 
so that 


40 


feedback 8, is 
over-all 


negative 
the 


negative 
amplification is 


See Fig. 5 as well. 


the reciprocal of the negative feed- 
back factor. In a single-loop amplifier 
this result could be obtained only with 
an infinite gain within the loop. The 
feedback would then be infinite (in 
terms of decibels) and for that rea- 
son the present amplifier is called the 
“infinite feedback” ampiifier 
The output impedance is : Z 


As 


‘ ; ; (3) 
is the observed output im- 


where Z 
pedance, Z, is the load impedance, and 


Z, is the 
feedback 


output impedance without 
If A,s, 1.0 then Z, 0; or 
the amplifier has zero oucput imped- 
ance. The rate of change of Z, as A,j, 
is varied slightly from 1.0, however, 
depends upon f:, the amount of nega- 
tive feedback, and will be smaller as 
the negative feedback becomes greater. 

If the output of such an amplifier is 
subjected to some voltage disturbance 
6 (which might arise, for instance, from 
an unwanted oscillation of the speaker 
cone or the introduction of distortion 
in the output stage), then a correcting 
output of magnitude 

E A.A, 

ohana * 
also appears at the output terminals. 
When A, 10, E 5, which 
means that the correcting voltage is 
equal in magnitude but opposite in 
sign to the disturbance, or that all dis- 


tortion in the output stage 1s removed 
and unwanted speaker excursions are 
eliminated to an extent dependent sole- 
ly upon the characteristics of the 
speaker. If A,S, is slightly greater than 
1.0 then any disturbances to the out- 
put actually overcorrected. While 
the speaker damping is improved the 
distortion becomes worse. When A,3 
2.0 the distortion is equal to that re- 
sulting if the positive feedback were 
removed entirely. 

An amplifier of this type will be un- 
stable (it will oscillate) when the de- 
nominator of equation (2) becomes 
equal to or less than zero, that is, when 
A.f, + A,A,8, becomes equal to or 
greater than 1.0. The stability of the 
amplifier increases as the quantity A,8 
+ A,A.3, becomes smaller. Maximum 
stability is thus achieved by using as 
much negative feedback as is conven- 
iently possible. At very low or very 
high frequencies where, as a result of 
phase shifts in the negative feedback 
loop, instability may tend to exist, the 
positive feedback can be reduced and 
shifted in phase to keep the sum A,§, + 
A,A,; less than 1.0. It should be noted, 
however, that with sufficient negative 
feedback the midrange positive feed- 
back can be greater than unity with- 
out instability, which means that with- 
in certain limits a perfectly stable 
negative output impedance can be ob- 
tained. In the amplifier to be described 
the quantity A,f, is made slightly 
greater than 1.0 and 100° negative 
feedback is employed. This combina- 
tion insures minimum distortion and 
maximum stability, together with an 
output impedance near zero and an 
over-all voltage gain near unity. The 
power gain, however, is quite large. 

Since in this type of circuit instabili- 
ty is avoided primarily by regulating 
the positive feedback, the response otf 
the entire circuit within the negative 
feedback loop need not be controlled 
very closely, and the final amplifier 
may display an extremely low output 
impedance without necessitating exces- 
sively wide frequency response 

Aside from reasons of stability there 
is a significant advantage in using 
100% negative feedback, and this is 
that the response of the entire ampli- 
fier is almost completely independent 
of the response of that part within the 
loop father drastic measures may 
then be employed to eliminate any 
tendency toward oscillation without 
effect on the over-all frequency re- 
sponse. 

The low output impedance is, of 
course, limited by the power handling 
capability of the output stage, which 
is not affected by the negative feed- 
back. Only a limited amount of power 
can be drawn by very small load im- 
pedances without overloading the out- 
put stage, Whereupon distortion sets in 
The amplifier is thus unable to cor- 
rect for errors in the output voltage 
when these errors are large and the 
load impedance is small, which means 
that overdriving the speaker will gen- 
erally result in considerable distortion 
or other undesirable effects 
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Circuit Design 
theoretical re I 


duction I distor- 


seldom attained in practice 
must be taken 


possible 


ve the quality of amplifier 


iction of teedback 


rior to the introd 
this particular 


are 300B's in str 


ersion tf output 
class-A 
volts on 
the plates. The drivers are 6C5’s with 
supply of approximately 550 
To develop full 
it each 6C5 must deliver a signal of 
ibout 100 volts peak to the enrid of 
the following 300B; the gain of the 
6C5 is about 14 so the peak grid signal 
at the 6C5 is about 100,14 or 7.1 volts 

some may 
expensive tubes as 


push-pull operation with 1H) 


i plate 


Olts amplifier out- 


speculation arise as to 
300B's 
been used in this amplifier (they 
approximately $9.00 apicce} It 
was the object of this work to provid 


Why such 
have 


cost 


an amplifier of around 30 watts output 
and 300B's are the only triodes capable 
of supplying this output in the 
able No doubt some 
available tetrodes o1 
could 
triodes, but it has be« 
that 
Satisfactory 


desit 
class-A operation 
power! pentodes 
used, connected as 
n the 


results are never as 


have bee n 
writer's ob 
servation 
as when triodes are used 
Part of the problem probably 
trom the difficulty of 
tetrodes when they 
nected making 
work 


arises 
balancing two 
been so con 
tubs do its 


6C)'s were 


have 
and each 
share of the selected 
as drivers because they are 
delivering the 


with very low 


capable of 
required output voltage 
distortion even in the 
this 


slightly supe 


absence of feedback in 
they 


rior to the 


negative 
respect seem to be 
more common 6J5's 
Push-pull negative feedback is taken 
from the secondary of the output trans- 
former to the cathodes of the 6C5's 
The entire 
former 1s 
about & 
speaker lines must not be grounded at 
any point 
plate of 


secondary ot the trans 
thus at a dc 


volts 


potential of 
above ground, so the 

Positive feedback from the 
each 6C5 to the grid of the 
other 6C5 is adjusted so the drive 
oscillating weakly when the 
feedback is removed A low 
cut filter comprised of R»C, in the 
tive feedback network prevents 
lation at very low 


Stage 1s 
negative 
posi 
oscil- 
frequencies where 
the over-all feedback loop 
gain begins to fall off and a high-cut 
filter made up of R,.C, and RC, (where 
R, is the output resistance ol the 6C5 
C, is the capacity at the grid of the 
300B. and CC, is the total capacity at 
the grid of the 6C5) performs the 
functions at high 


negative 


same 
frequencies Such 
simple precautions are insufficient un 


less an output transformer of ver 
and the sizes 
components in thi 
dependent upon the 
teristics of the output transformer. Be 
push-pull neg ‘ 
from two ends of the voice 


high quality is employed 
of the 
largely 


loop 


char 


cause 
taken 
winding of the 
ties to ground at the 


feedback is 
coil 
transformer, the capaci 
two ends must 
be about equal 

This circuit was constructed with a 
standard 
1, 8, and 16-ohm taps on the 


output transtormer having 


ser ondary 
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Fig. 4. 
eit l-ohm tap was used as a center 
was taken 

This ar- 
adequate 


tap and a balanced output 
from the 0 and 16-ohm taps 
rangement has 
since the d.c 


been quite 
resistances and the out- 
put voltages cach side of the “center 
well balanced with the 


used. An &8-ohm speaker 


tap were very 
transtorme! 
however, is necessarily connected in an 
unbalanced manner, which may le 
satisfactory than when a 16-ohm speak 
attached For this 
would be desirable to 
with 4, 8, and 16-ohm balanced 
secondary windings; at present such a 


less 
er is reason it 
have a trans 


forme! 


transformer is not commercially avail 
able 

The inverter is an essential 
the amplifier 


part of 
because it prevents vari 


Front panel view of 35-watt amplifier. 


The meter is permanently in circuit. 


‘wart 


“war's 
watts 


. on 
FREQUENCY 


Response of “infinite feedback” unit. 


FREQUENCY 
Fig. 6. Output resistance of the amplifier 
at .78 volt into a speaker of 16 ohms. 
ous input sources from influencing the 
iback The circuit is the 
simplification of the 
amplifier developed by Van 


positive Lee 
writers 
couple d 


Fig. 7. Power supply diagram. Connections C and D are used for preamp power supply. 


R 220.000 ohm 

R 10,000 ohm 

R 1 ohm, 3 w. we 
so that 


ewound adj. res. Set tap 
J00B filaments ave supplied with 5 
volts 

_R 1930 ohm, 4 w. res 
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Fig. 8. 
“tnfinite feedback” amplifier. 


tive load is 16 ohms and input is balanced. 
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Fig. 9. The calculated maximum power and 

current delivered by the amplifier into 

various load resistances. Refer to text. 
Scoyoc’ and performs essentially the 
same function as a_ line-to-push-pull 
grid transformer. It has been fully de- 
scribed in a previous article.‘ 

The circuit of the complete ampli- 
fier is shown in Fig. 3; the parts list 
describes the components that were 
used in the experimental model, with 


a few exceptions. Only one generally 
unavailable part has been used in the 
experimental construction, namely, the 
500-ufd., 200-volt bypass on the 300B 
cathodes This condenser may of 
course be eliminated but it is desirable 
to use as large a condenser here as pos- 
sible. A 300-n#fd., 150-volt unit, which 
is commercially available, would be 
quite satisfactory 

The circuit diagram of the power 
supply designed for the experimental 
model is shown in Fig. 7. It is built 
on a 7” x12” x3 which is a 
twin to the amplifier chassis. Fig. 1 is 
an over-all view of the completed am- 
plifier and power supply 


chassis 


Performance 


Fig. 5 shows the frequency responses 
at various 
ohm 
particularly 
pendent upon the 
supplied, It remarked at 
point that this amplifier falls 
the class of minimum-phase structures 
that is, the 
computed trom the trequency-response 
The that 
than full delivered 
over a range of 16 to 40,000 
tribute to the high quality of 
the output transformer. Fig. 6 
the output resistance of the amplifier 
on the 16-ohm related to the 
frequency 

The r.m.s. sum intermodulation 
tortion for frequencies of 60 and 3000 
(4:1) at different power levels is 
shown in Fig. 8 Below the point at 
Which the grids of the 300B's are start- 
ing to be driven the inter- 
modulation distortion of the entire 
amplifier is substantially the same 
that of the inverter, from which it 
might concluded that the power 
amplifier stages are practically dis- 
tortionless. The intermodulation dis- 
tortion is less than 2‘% for levels 
less than 37.5 watts 

The r.m.s. sum intermodulation dis- 
tortion is almost always greater than 
the harmonic distortion, and is a fairly 
good measure ol the 
output For advertising purposes some 


power outputs into a 16 
The 
at high frequencies, is 


that 


resistive load response 
de- 
must be 
this 


outside 


power! 
may be 


phase curve cannot be 
curve 
3 db less 
*0O db 


cps; a 


response curves show 


power 1s 
shows 
tap as 
dis- 


cps 


positive, 


as 


be 


powet! 


the cleanness of 


Fig. 10. Several methods of connecting preamps to the “infinite feedback” amplifier. 
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(A) TRANSFORMER ( 
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UNCONNECTEO 


CT 1S LEFT UNCC 
TEO 


INNE 


)) PUSH ORE 
UPLE ATHOOE 
FOLLOWER GRID OF 
LOWER TUBE MAY BE 
GROUNDED FOR SINGLE 
ENDED INPUT 


manufacturers have published figures 
for various other types of IM distortion 
measurements (such as the level of 
the first-order difference tone only) 
which are much lower than those for 
r.m.s. sum IM distortion and must not 
be confused or compared with them 
The output tubes in this amplifier 
are operated very near their maximum 
ratings. For this reason a plate-cur- 
rent meter should be provided and the 
plate currents balanced carefully. The 
single balancing control designed into 
the amplifier, when rotated, incre 
the plate current of tube at the 
same time it that of the 
other. It is sometimes necessary to 
interchange the positions of the 300B's 
to arrive at a balance. The zero-signal 
plate currents of the output tubes are 
approximately 94 ma. per tube. If the 
output leads of the amplifier are shorted 
together the ne feedback is re- 
moved and the oscillation of the drivers 
then tends to drive the grids of the out- 
put tubes well into the gion 
300B's are not operation 


ases 
one 


decreases 


gative 


positive re 
intended for 
and will quickly be 
this eventuality The 
destruction will occur if 
the output is effectively short-circuited 
as by severely the 
speaker. A number of de- 
vices have been employed to prevent 
this type of destruction. Not only the 
plate supply but also the line 
is fused and OB2 voltage-regulator 
tubes are placed across the 300B grids 
Of three the OB2’s 
are the most effective 

The power-handling 
the output stage are influenced by 
negative feedbuck, which simply at- 
tempts to keep the output voltage con- 
irrespective of changes in the 
load resistance. Fig. 9 shows the theo- 
retical maximum output power this 
amplifier can deliver into various load 
resistances and also the maximum cul 
rent that will flow in the load. When 
the output is shorted the current rises 
very high value, and the quick- 
acting fuse in the output will blow 

The unit 13. volt balanced 
or unbalanced input to be driven to full 
output. The noise level of the experi- 
mental unit measured .005 volt, or 74 
db below 35 watts, with input shorted 
The damping factor of the amplifier is 
Lifinity 


in this region 
destroyed by 
same type ol 
such overdriving 
protective 


speaker 


these precautions 
capabilities of 


not 


Stant 


to a 


requires 


of course 


Because of its low impedance 
the amplifier driven by 
many of the preamplifiers now in 
without precautions. Fig. 10 
illustrates schemes by which 
existing preamplifiers may be employed 


or new units designed 


REFERENCES 


input 
cannot be 
use 
special 
several 


May 
0 


RADIO & TELEVISION NEWS 


AERIAL 


“PRIVATE EYE 


TRACES 


TV SIGNALS 


HAT happens to tel 
when they leave 
na higl 


Vision signals 


their home anten- 
and find 
themselves on their own in a large open 
space, full of 


cross currents? 


itop a tower 
and 
signals 
away 
and 


mysterious 
Why are 
received clear as life 75 
while arrive 
ghostlike on nearby 
To try and get the 


waves 
some 
miles 
pale weak, 


screens? 


others 


answers to these 
team of TV 
troubleshooters has taken to the air 
and actually down 
they are being telecast 


old-as-video questions, a 
tracks Signals as 
Their findings 
are proving of great value to television 
Stations, and to jobbers and dealers, as 
well as to their own business, which is 
the manufacture of antennas and TV 
accessories 

The airborne 
Ralph O. Bykerk 
Mitchell, sales manager, of 
Industries Napa California — both 
radio-TV engineers. The air survey 
was the last resort in a series of tests 
to find out why 


team is composed of 
and Ray J 


Tele-Beam 


owner 


in areas equidistant 
from telecasting stations and with the 
same they find one 
town with high signal levels, while in 
the other direction from the 
there was barely enough signal to give 
a reading 

First 
their antennas to go higher in the air 
to get difficult 
the answer 


terrain would 


Station 


on a field strength meter 
Tele-Seam engineers designed 
signals, but this wasn't 
Then they mounted 50-foot 
thei 
field measuring 
and even the full equip 
local Station to 


masts on Station wagons with 
antennas, 
equipment 
ment ot a 


make 


Strength 


amateur 
radiation patterns of the TV sta 
tons. On a survey in the Puget Sound 
a they boat to fill in the 
ea not accessible by 


used a 
vehicle Unus il 
found, and the 


nt of terrain etfect was rea 


radiation patterns were 
reat exte 
ized, but 
satisfied 


wave 


still the engineers were not 
Then somebody got a brain- 
why not test the signals in the 
air, using the Cessna 170 which the 


firm maintains for business transporta- 


tion 


July, 1954 


(Left) Pilot-General Manager 
Ralph Bykerk at the con 
trols and (Below) Bykerk 
and Ray Mitchell go over 
findings with John Kelley. 
KTNT-TV's assistant engineer. 


By TELE-BEAM INDUSTRIES 


Falah 


How two enterprising engineers increased receiving antenna 


sales by supplying TV stations with data on their markets. 


ee NI 


Tele-Beam’s technical staff swarmed 
over the aircraft making and spacing 
antennas, checking ignition noise, static 
effect, and all the complications of air- 
craft radio. With completion of the one 
folded antenna spaced properly 
under the fuselage, field strength me- 
and converter, the Tele 
Beam pioneers took off into the blue 
While in the air, CAA 
regarding the flight plan, and the alti- 
tude and pattern of flight. Eventually 
was obtained for 


meter 


ter, power 


was contacted 


special permission 
aircraft, pilot, and passengers, and a 
whole new field was opened 

The company’s aerial survey service 
first flight 
ago, proved of great 
West Coast TV 
ming for their well 
company. The firm has learned 
merchandise to recommend in a given 
region in the reception area of any TV 
tested, and both the 
and its dealers can be 
will stay sold. Thess 
made gratis at the 


has, since its over a year 
many 


program 


value to 
Stations in 
arcas as as the 


what 


siation company 


pretty sure it 
aerial surveys re 
request of TV sta 
tions. Wholesalers and dealers may pat 
ticipate in the 
tion of the 
Here's how an aerial would 
work on hypothetical station USA-TV 
channel 10, which is located at an alti 
tude of 904 feet with a 500-foot tower 
12-bay 
above sea level 
pilot flies a course straight 
center of the turnstile and 
altimeter) 
garding the 


surveys at the discrs 
Station 


survey 


turnstile total 


(but to be 


»+5-foot 
leet 
exact, the 
toward the 
checks the 

Disre terrain 
which sometimes rises to 1350 feet 
falls off to 600 feet, the pilot flies out 
the time required at his rate of speed 
to be five miles from the Prior 


ind a 


towel! 


to take-off! aeronautical ind = topo 
vraphical maps have ‘ked to 
identification marks 
towers, 


even rifle 


been che 
set up local such 
bins, small 


as wate! grain 


towns, o1 ranges golt 
courses 
Starting at the north of the station, 
the pilot flies the 
every ten 
Readings 
ten degree 


zero degrees 
five mile cirele, calling out 
degrees 350, 340, 330, ete 
are taken at each ofl 


or at 


these 
positions while flying in concentric cit 
cles. The 
ground effect 
Similar 


time around, the 
is observed and charted 
readings are taken at di 
mile three miles, 10 
times, at 40 miles 
plane is back on the 
drawn. These 
polar plots are superimposed in order 
to cde velop the final plot ol 
pattern ot the station 


second 


tances o!f one 
and, many 
when the 
polar 


miles 
Then 
ground plots are 
radiation 
Actual deviation 
has been found to be as much as 14 dh 


While other stations were found to con 
well to design 

Vertical plots are 
the station's chiel 
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2000 feet above the 


form very 
made every 9O 

engineer desire 
this being done by going to 
center of the turn 
USA 
in altitu of 3350 feet. At this 
toward the sta 
on and dives earthward at a rate 


2000-Leet-per-minute Cuntil the surve 


in the case of station 


e plane irn 


ers can almost om the barbs of 


barbed \ lé ill the time 
ery 100 feet 

information yvathere 

these aerial irvey flights is plotts 

both on polar paper and wronauti il 


ind topographical 


map oO that 


wha ind where the tation 


checked In 


(Continued on page 


an be Sore 


104) 


Fig. 1. Some of the equipment used in 
eliminating r.f. pickup in audio gear. From 
top to bottom: W.E. or Altec 111C repeat 
coil, Cornell-Dubilier CDAS decode con 
denser, and Heathkit RS! resistance substi 
tution box. See text for application data. 


AST MONTH the problem of r-f. in 
l terference in audio systems was dis 
cussed as to origins, suppression at 
the source, and, in part, suppression at 
the affected gear. It was also pointed 
out that installa 
tions designed and built 
with the 
should experience little or no trouble 
transmitter interference. These 
two articles are intended to serve as a 
construction guide as well as a list of 
corrective and it is hoped 
they will also be useful for non-profes- 
sional equipment such as home tape re- 
and high-fidelity music 
Part 1 concluded with a listing 
of construction precautions and rem 
under the heading “Shielding 
and Grounding.” This article describes 
r.f.-elimination under the 
headings “Lines and Cables “Ampli- 
fiers and Power Supplies,” “Prevention 
of Rectification,’ “Miscellaneous 
Remedies.”’ 


Lines and Cables 


1. Keep as many as 
low-level and line-level 
anced to ground, This applies, of course, 
principally to low impedance circuits 
A two-wire line in the presence of r-f 
may longitudinal 
pressed between each wire and ground 
When the impedance to ground is dif 
ferent for each leg voltage 
appear and 
across the input of the following circuit 
element detailed 
analysis of longitudinal pickup in audio 
lines such as filters and 
equalizers, are traditionally  unbal 
anced. Where the severity of interfer- 


audio 
in accordance 


»rofessional 


best engineering practices 


from 


Measures, 


corders SYS- 


tems 
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possible of the 
circuits bal 


have a voltage im 


an rf 
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Part 2. Concluding article covers suppression in lines 


and cables, amplifiers and power supplies, prevention of 


rectification; and miscellaneous remedies to be tried. 


ence warrants the cost, such circuits 
converted to balanced condi- 
interposing 1:1 isolation 
preferably with electro- 
Also see the section 
temedies” for other 
data on unbalanced equalizer circuits 
2. Microphone, turntable pickup head 
and other low-level lines should be as 
short as possible to reduce their an- 
tenna action. In portable and field set- 
ups where leeway exists, the 
microphone cables can be oriented for 
minimum r.f. interference 
3. For all low-level lines in conduit 
or in cable bundles, use two-conductor 
(stranded) shielded cable with insula- 
tion over the shield, and with a 
ground wire inside of and in contact 
with the shield. This wire facilitates 
connection of the shield to the ground 
lugs of the terminating 
nectors. Typical cable of this type is 
the Whitney-Blake CBS-3-22F. Any 
this purpose should 
minimum capacitance per toot 
and equal capacitance from each cir- 
cuit shield in 
maintain optimum balance to ground 
The two conductors should be twisted 
electromagnetic 


can be 
tions by 
transformers 

shields 
“Miscellaneous 


static 


some 


bare 


various con- 


cables used for 


have 


conductor to order to 


of course, to reduce 
pickup 

1. When interference is expected or 
experienced from highet 
sources such as communications trans- 


frequency 


mitters (as compared to broadcast 
plants), try to avoid low-level 
lengths which are multiples or sub 
multiples of the interfering 
length they may 


resonant to the r.f., with resulting max- 


line 


wave 
Otherwise become 
imum pickup 


5. Run low-level and line-level cir- 


cuits in grounded electric conduit, 
which has some r-.f. shielding effect if 
all the electrically tight 
Rigid conduit is probably better in this 
respect than “thin-wall” as the forme: 
uses threaded connections 

6. Try small r.f. chokes in each k 
of the affected low-level and line-leve« 
pairs. This is a matter of experiment, 
as the exact value depends on the cir- 
cuit impedance and the frequencies to 
Values upwards of 3 

suggested Variable 
V-6 and 


selection 


joints are 


z | 


be suppressed 
millihenry are 
chokes such as the Grayburne 
V-25 simplify the 
by triait. Don't 
effect of chokes on the audio frequency 
response and othe 
acteristics. Remember 
are highly inductive and may 
electromagnetic shielding against hum. 
an LC low-pass filter in low- 
level lines. One very effective form of 
this device is shown in Fig. 2 and con- 


necessary 
overlook the possible 
performance cnar- 
ilso that chokes 
require 


7. Use 


sists of 
in each 
across the 
add for r.f 
tudinal, travel in the same 
both conductors. The coils and con- 
densers form a low-p filter which 
greatly attenuates the r.f 
signal currents travel opposite diree- 
each circuit leg the induc- 
little effect ! 
should be 


two closely-coupled coils, one 


circuit leg, with conde ers 
circuit The 


voltages which 


inductances 
i nig lon '\- 


direction on 


since a 0 


tions on 
tances cancel and have 
program material. The 
enclosed in a shielded cast 

8. Wave traps may ilso be used in 
audio lines. Traps differ from low-p 
filters in that the former attenuate a 
band of frequencies and thi 
cut-off frequencies are, therefore, m« 
sharply defined. A trap might be pref- 
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narrow 


erable to eliminate an interfering fre- 
quency near the desired upper audio 
limit with minimum effect on the fre- 
quency response. This would involve 
careful and probably experimental de- 
termination of component values 

9. It is important to use patch cords 
with the shield bonded to the plug body 
at one end only, to avoid troublesome 
ground loops 

10. Use repeat (audio trans- 
formers) having an electrostatic shield 
between windings, to isolate low-level 
and line-level circuits from their am- 
plifiers. This shield, which should be 
tied to the main audio ground, reduces 
the capacity between the primary and 
secondary windings, which is the prin- 
cipal means whereby r.f. passes through 
an audio transformer. Examples of 
this type of unit are the Western Elec- 
tric or Altec 111C and the UTC A2l1 
transformers 

ll. For the 
power transformers with electrostatic 
shields in the a.c. lines feeding ampli- 
fiers or complete rack assemblies. An 
example of this unit is the Stancor 
type P6415. Since this may involve 
considerable expense in a large installa- 
tion, such devices should be used only 
on circuits for which this need is clearly 
demonstrated 

12. Use line-filter condensers in am- 
plifiers and/or power supplies between 
each leg of the a.c. power circuit and 
ground 

13. It may sometimes be necessary 
to install r.f. filters in a.c. power lines 
to amplifiers and power supplies. Occa- 
sionally a small plug-in filter of the 
type used to suppress electric shaver 
and fluorescent lamp noise can be in- 
serted in the wall socket with fair re- 
sults. Sometimes a larger unit such as 
the Cornell-Dubilier NF 10325 or the 
one diagrammed in Fig. 1 of Part 1 
will do the trick. There may be times 
when a heavy-duty filter in the main 
a.c. feeder to the audio equipment 
room is the best answer. Units of this 
size may have to be made to order, and 
in any case, filter manufacturers should 
be consulted beforehand. These de- 
vices reduce the r.f. conducted directly 
along the power lines to the affected 
amplifiers. An additional benefit is that 
lines so filtered re-radiate less r.f. (be- 
yond the filter) to be picked up by in- 
ductive elements and internal wiring 
of the audio equipment. Filters should 
therefore be placed as close te the wall 
socket or distribution panel as possible, 
to reduce the radiating length of a.c 
wiring between the power outlet and 
the filter. Installation of filters at dis- 
tribution panels may require approval 
of the local authority administering 
the electric code 


coils 


same reason, use 1:1 


Amplifiers and Power Supplies 


1. Use input transformers and fila 
ment-plate power transformers having 
an electrostatic shield between their 
windings and ground the shield. Power 
transformers are also available with 
inverted windings which, like the elec- 
trostatic shield, reduce the interwind- 
ing capacitance and thereby provide an 
rf. barrier. However, the need for 
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such power transformers is remote in 
a well-designed audio system except in 
cases of exceptionally severe intertfer- 
ence 

2. Keep the internal r.f. impedance 
of plate power supplies to a minimum 
Electrolytic filter condensers may have 
appreciable inductance at radio fre- 
which may be reduced by 
paralleling the filters with small mica 
condensers.’ This will reduce the mag- 
nitude of any r.f. voltages that may 
appear in the plate circuits as a result 
of r.f. drops across the supply 

3. Keep grid and plate leads short 
and well shielded. 

4. Bypass tube heaters to 
with perhaps a 100 
condenser 

5. Bypass the output tube plate to 
ground with a small condenser. Bypass 
each push-pull plate separately. A 
condenser decade box may be useful in 
determining the optimum capacity, but 
be on the look-out for possible disturb- 
ing effects from the decade unit 

6. Insert a resistor in series with the 
input tube grid, using a calibrated vol- 
ume control or a resistance substitu- 
tion box to determine the best value 
which may be around 10,000 ohms. (A 
resistance decade box may introduce 
additional noise difficulties.) The grid 
lead inductance and the grid-to-cath- 
ode capacitance may form an LC cir- 
cuit resonant at or near the interfering 
frequency. Adding the resistor reduces 
the “Q” of the circuit 

7. Insert a small, perhaps 2 or 3 mil- 
lihenry, choke in the grid lead of the 
input tube at the socket pin. It may 
be necessary to shield the choke, and 
in any case, the possible effect of 
the choke on the frequency response 
and other performance characteristics 
should be checked. 

8. Try bypassing the input tube grid 
to ground with a very small condenser 
possibly 50 gufd., or try a very high 
between these points, and 
check for possible resulting degrada- 
tion of audio performance 

9. Keep gain controls in “off” posi- 
tion on unused microphone and turn- 
table channels on consoles and other 
amplifiers. A partially-opened attenu- 
ator is an invitation to rf. pickup 
when wired to a long pair running out 
to an empty microphone receptacle in 
the studio 


quencies, 


ground 
micromicrofarad 


resistance 


Prevention of Rectification 


In spite of all precautions, some r-.f 
may reach the audio equipment. The 
problem is not only to keep this to a 
minimum, but also to prevent detection 
or rectification of this residual r-f 
whereby it becomes audible. Following 
are precautions against some of the 
most common causes of rectification 

1. Clean all connector and receptacle 
contacts, especially in low level circuits 
and make sure mating elements seat 
firmly 

2. Clean all tube base prongs 
their mating socket contacts 

3. Clean grid caps and their connect- 
ing clips and make sure their shielding 
hats make good contact with the tube 
shell 


and 


4. Tighten all screw-type plugs and 
connectors 

5. Re-solder all questionable connec 
tions, particularly those in low-level 
circuits 

6. Clean jack contacts by rapidly in- 
serting a plug five or six times, and 
polish the patch-cord plugs 
7. Check bias on tubes and hold the 
input signal to the grid below the over- 
load point to prevent nonlinear opera- 
tion 


Miscellaneous Remedies 

1. Try reversing the a.c 
the wail socket 

2. Relocate, re-orient and/or ground 
any large metal objects in the equip- 
ment room or adjacent rooms which 
may be re-radiating r-f. 

3. Use resistive pads instead of trans 
formers for impedance matching, if 
there is enough gain available to make 
up for the pad loss. This reduces the 
number of inductive elements which 
may serve as r.f. pickup coils. How- 
ever, the power level should never be 
allowed to fall below microphone level 
(approximately minus 60 dbm) since 
this would degrade the signal-to-noise 
ratio 

4. Re-locate affected audio equip- 
ment which does not respond to other 
measures. The writer recalls the case 
of a limiter amplifier in a rack adjacent 
to a transmitter. The limiter was satu- 
rated with rf. due to extremely diffi- 
cult field conditions existing and it was 
necessary to remove the unit to the 
control room in another building. This 
was admittedly an unusual situation; 
ordinarily, properly shielded and 
grounded audio equipment can be op- 
erated in a transmitter room without 
interference 


line plug at 


5. Turntable equalizers are generally 
unbalanced and should therefore look 
into unbalanced preamplifier inputs 
Otherwise, r.f. or other stray fields may 
appear as noise in the preamplifier out- 
put. The writer has found this to be 
one cause of the so-called “contact 
noise” in attenuator-type volume con- 
trols following turntable preamplifiers 

6. Sometimes r.f. noise in a volume 

(Continued on page i17) 
Fig. 2. An r.f. filter for 30-50 ohm micro 
phone lines. For higher impedances, the 
inductances would be greater and the ca 
pacitances smaller. The two coils are 
wound together in the same direction so 
that their close-coupled inductances add, 
thereby blocking r.f. currents which travel 
in the same direction in both coils. For 
audio signal currents which travel in op 
posite directions in the coils, the induct 
ances cancel and offer little attenuation 
of the signal. The filter should be mount 
ed in a shielded case. Adapted from “Ele 
ments of Sound Recording” with the assist. 
ance of Dr. Halley Wolfe, the book's co 
author. Courtesy of John Wiley and Sons. 
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Fig. 1. Slipping a purity 
coil assembly over the neck 
of a 15-inch color tube. 
The yoke and Mumetal 
picture tube shield are al- 
ready on the picture tube. 


You may not install a color picture tube tomorrow, 


but you will need to know these facts when you do. 


started to ship the first color TV 
receivers to their dealers, informa- 
tion on installation problems is becom- 


Novis that some manufacturers have 


ing available. The majority of these 
early TV receivers use the shadow- 
mask type color tube and this is usual- 
ly shipped in a separate carton. As- 
suming that all circuits have been 
adjusted properly at the factory, the 
main job is to mount the color picture 
tube and adjust the various compo- 
nents and controls for proper pictures 

This article presents a detailed set- 
up procedure for both the 15GP22 
(RCA) and the 1I5SHP22 (CBS-Hytron), 
as well as the new 19-inch tubes, based 
on manufacturers’ instructions and the 
personal experience of the author. It 
might be mentioned here that a full day 
was spent for the first setup, but it 
took less than an hour the third time to 
produce acceptable color pictures. In- 
stallation presented 
here in hopes that they will save serv- 
ice technicians from many errors they 
might commit when they come in con- 
tact with color sets 

Before unpacking the picture tube, 
the color receiver should be air-tested 
for sound reception. Also check the 
“B+” and heater voltages. Next, check 
off the following items which go on the 
picture tube 
Mumetal shield 
Deflection yoke 

3. Purity-coil assembly 

4. Convergence-coil assembly 
blue magnet for 19-inch tubes 
46 


procedures are 


] 
” 
- 


5. Field-neutralizing coil (omitted in 
some models) 

The major test equipment required is 
a dot generator or a bar generator. If 
neither is available, a monochrome or 
color station signal can be used. For 
final testing, both monochrome and 
color signals should be used, although 
a lot can be accomplished with mono- 
chrome only. In addition to a conven- 
tional multimeter, a high-voltage probe 
or meter having a range up to 30 kv 
should be available. A mirror will great- 
ly help in some adjustments 

Since the high-voltage supply fur 
nishes up to 27 kv. at 1 ma., the ordi- 
nary safety precautions should be in- 
creased. Wearing rubber and 
heels, plenty of space to meve in, and 
privacy, are a great help to 
the technician in his first encounter 
with the new color TV monster 


soles 


some 


Preliminary Adjustment 


Remove the color picture tube from 
the carton and place it face down on a 
padded spot. Figs. 1 and 2 show the 
location of the various items mounted 
on the 15-inch color picture tube. The 
Mumetal shield does not fit directly 
on the tube envelope, but contains foam 
rubber pads which cushion and center 
it. A plastic insulating ring, similar to 
the ones used on metal-envelope tubes, 
fits over the metal flange which con- 
nects internally to the 2nd anode or 
“ultor.” Fig. 3 shows the components 
on the 19-inch color tube. The major 
differences between it and the 15-inch 


tubes are described 
convergence. 

After mounting all parts, install the 
entire assembly on the receiver chassis. 
The blue gun should be on top, as 
shown in the socket end view in Fig. 2 
Line the inner tube mask up with the 
cabinet escutcheon. Before connecting 
power to the receiver, be sure all plugs 
are in their respective sockets 

Turn the set on, allow for warm-up 
time, and tune in a monochrome or 
color telecast. Check fine tuning, con- 
trast, brightness, and syne for best re- 
ception. In most color TV receivers, 
the high voltage is regulated, and this 
regulation as well as the actual voltage 
should be checked. The voltage at the 
kinescope “ultor’” terminal—-the metal 
flange near the face of the tube 
should remain at 20 kv. (27 kv. for the 
19-inch tube), with either a bright or 
dark raster. Check this by watching 
the meter and varying the master 
brightness control 

To improve regulation or increase 
the voltage to the correct value, adjust 
the high-voltage regulator control 
shown in the simplified diagram of Fig 
4. This control is usually located in- 
side the high-voltage compartment 

Next, turn the color or chromaticity 
contro] counterclockwise for minimum 
color video and adjust the contrast or 
brightness control for a fairly clear 
picture. At this stage of adjustment, 
the coloring of the screen can be neg- 
lected and adjustments for a.g.c., hori- 
zontal and vertical sync, linearity, size, 
and centering should be made. Do not 
attempt to oversweep the edges of the 
internal screen mask, but rather leave 
the left and the top edge visible 

For these adjustments, especially for 
linearity checks, a station test pattern 
is very helpful. If none is available, the 
bar generator can be used. In color TV 
it is absolutely that both 
vertical and horizontal linearity be near 
perfect. Later adjustments will affect 
such other criteria as and 
convergence Incorrect linearity will 
greatly complicate the dynamic focus 
and convergence adjustments, so be 
sure to get the proper aspect ratio, size, 
centering, and linearity before adju‘t- 
ing any of the color controls. Good syn- 
chronization, especially in the hori- 
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in the section on 


essential 


focus 


zontal section, is also essential. Most 
receivers use a modified synchroguide 
circuit, requiring both locking and 
phasing adjustments for which standard 
black-and-white adjustment procedures 
apply 

The cylinder located near the picture- 
tube socket, as shown in Fig. 2, is the 
purity coil assembly. It consists of the 
purity coil, three small permanent mag- 
net screws, and the magnetic shield 
See Fig. 3 for the position of the 
purity coil on the 19-inch tube. Adjust- 
ing color purity involves orienting the 
three electron beams with respect to 
the center line of the picture tube. It 
is necessary to vary the location, direc- 
tion, and magnitude of a transverse 
magnetic field for each of the three 
and, finally, optimize for best 
combined operation. One satisfactory 
method for doing this is outlined below. 

1. Remove the video signal and turn 
down the green and blue screen con- 
(See Fig. 5.) Adjust the red 
color of 


cover 


beams 


trols 
control for a 
almost pure red 

2. Slide the deflection yoke as close 
to the purity coil as and 
screw the three permanent magnet 
screws out from the center for mini- 
mum effect. For the 19-inch tube, turn 
the d.c. convergence controls to mini- 
mum 

3. Rotate the purity coil and adjust 
the current through it until the center 
of the screen is a deep pure red. Con- 
sider only the center and disregard the 
edges. It is possible to obtain good 
purity with combinations of 
coil current and position; select the one 
using the least purity-coil current 

4. Slide the deflection yoke forward 
until the entire screen is a uniform red 
Now the neck shadows and color 
tamination along the edges should be 
eliminated by proper yoke placement. 
It may be necessary to touch up the 
purity-coil adjustment if it is not pos- 
sible to get a clean red raster with 
the yoke placement 


screen screen 


possible, 


several 


con- 


5. Turn the red screen down and the 
blue screen up If the 
not a uniform blue touch up the purity- 
coil current and rotation slightiy 

6. Turn the blue 
the green screen up. It may 
touch up the purity ad- 


screen color is 


down and 
again be 


screen 


necessary to 
justment 

7. Check purity and 
blue In some receivers a compromise 
made between best 
all three colors 

8. It that all preceding ad- 
justments cannot be made as smoothly 
and simply as described. Occasionally 
some stray magnetic field inter- 
fere and this would be noticeable by 
sudden rather than gradual variations 
in purity or by stubborn color contami- 
nation at a_ particulat 
creen. Such external mi 
may be due to a 


again on red 


must be purity on 


may be 


may 


spot on the 
ignetic fields 
magnetized 
permanent 
magnetic device 


screw- 


driver, a magnet speaker 


or other located near 
the receiver. Some color sets use a field 
neutralizing coil located near the screen 
as shown in Fig. 2, and this coil can be 


adjusted to overcome the effect of stray 
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fields. In general, the field neutralizing 
coil is rotated and the current through 
it adjusted to aid the purity assembly 
in its operation. The adjustment pro- 
cedure described appears quite complex 
and time consuming, but after 
practice it is possible to perform the 
purity alignment in five minutes 


some 


Convergence Adjustment 


In order to get sharp and clear color 
pictures it is for all three 
electron beams to strike the screen si- 
multaneously at adjacent dots. For the 
15-inch three separate 
make the beams converge and each of 
these must be carefully adjusted. The 
first consists of three small magnets lo- 
cated on the purity coil shield around 
the neck of the picture tube. Each mag- 
net has its major effect on the electron 
gun lying underneath it, but also affects 
the beam from the othei 
purpose of the magnets is to position 
the three beams so that the three col- 
ored 

In addition to the magnets there is 
an internal, electrostatic-lens type ele- 
ment in the 15-inch tube which controls 
the beam convergence at the screen. It 
receives a high d.c. voltage, adjustment 
of which determines the convergence 
at the center of the screen. The con- 
vergence element also receives a hori- 
zontal and vertical dynamic converg 
ence voltage which, when superimposed 
on the d.c. potential, determines the 
convergence at the edges of the screen 
This dynamic convergence signal is re 
quired to compensate for the variation 
in electron beam path length as the 
beam from the center of the 
screen to the edges. Fig 
wave shape of the dynamic converg- 


necessary 


tubes, forces 


two guns. The 


rasters coincide 


moves 
6 shows the 


ence voltage 
It should also be pointed out that the 
beam focus must be varied as well. In 


Fig. 2. Shown here are the various 
focusing and deflection components 
that mount onto a 15-inch color pic 
ture tube. The field neutralizing coil 
mcy be omitted in some receivers. 


) 


J 


Fig. 3. A 19-inch shadow-mask type 
color TV tube shown with the various 
deflection and focus components. Note 
that here electromagnetic converg 
ence is used rather than electrostatic 


WY 


the 1I5GP22 and 15H P22 there are three 
electrostatic focus elements connected 
together which receive a d.c. focus velt 
age, plus a portion of the dynamic hori 
zontal and vertical convergence signal 
The schematic presentation for this 
connection is shown in Fig. 4 

Before adjusting for convergence and 
the screen should be tuned for a 
low-brightness white. This is done by 
turning the chromaticity control down 
and adjusting the red, blue, and green 


focus 


Fig. 4. Focus, high voltage. purity. and convergence adjustments for color set. 
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Fig. 5. Brightness, contrast, and color controls of a color TV receiver. 


Not all of 


these controls are adjusted by the service technician when he installs the tube. 


Parana 
TPE waveromm 


Fig. 6. Waveshape of the horizontal con 
vergence voltage for a 15-inch tube. 


Fig. 7. Dot pattern generated by a dot 
generator and observed on the screen 
of a color picture tube when the three 
guns are in good convergence. Each dot 
actually consists of three different col 
ored ones, so close they look like one. 


until a neutral white 
or light gray is obtained. It should be 
pointed out that this will not be 
when all three controls are 
set to exactly the same point. To get 
white some experimentation is required 


screen controls 


achieved 


Fig. 8. The pattern appearing on the 
face of a color tube when a dot gener 
ator is used and the d.c. convergence 
voltage is lower than normally required. 
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which usually provides a demonstration 
of the principles of colorimetry. When 
the blue screen is turned down and the 
red and green turned to about equal 
brightness, yellow will appear. Red and 
blue only will result in shades of purple 
With some practice it is quite easy to 
get a neutral light gray quickly 

To set the three positioning magnets 
roughly, adjust the centering controls 
until a corner of the raster appears 
Usually this corner will show some of 
even when the 
screen is white. It will appear that the 
three rasters do not overlap completely 
Where all three overlap, white will ap- 
pear. Where red and green overlap the 
screen will appear yellow. Red and blue 
give magenta, and blue and green pro- 
duce cyan (a greenish blue color). At 
best to 


the colors 


this stage it is “make haste 
slowly 
Turn 


magnet 


each of the 
Screws 


three permanent 
inward one turn at a 
time, and observe the effect of each one 
on all three colors. It will become ap- 
parent that each of the 
major control over 


magnets has 
one color but 
has considerable effect on the other two 
beams In other words, the 
adjustment of each magnet must be 
followed by adjustment of the other two 
magnets until a good compromise set 
The aim of 
promise is to get all three 
coincide as well as possible. It 


also 


electron 


ting is reached this com- 
colors to 
should 
be pointed out here that perfect corner 
registry is not essential nor 
tainable 

The adjustments must 
be made with some kind of video signal 
otherwise lack of 
apparent. The best type of signal con- 


easily at- 
convergence 
convergence is not 
sists of a number of very sharp pulses, 
producing 
Other 
tical and horizontal bars, preferably in 
a grid pattern, or a regular mono- 
chrome video signal. In the last in 
stance it is preferable to use a station 
test pattern if available 

Poor convergence will 


a dot pattern on the screen 


usable patterns consist of ver- 


give the ap- 


rest of the 


pearance of three colored pictures out 
When the monochrome 
video signal is used, the edges of objects 
will appear in three colors, rather than 
uniform gray. If the d.c. convergence 
is good, this poor registration effect will 
This 
is somewhat tricky to check especially 
on moving scenes. Fo! 
use of a grid or dot 


of register 


be most noticeable at the sides 
this reason the 
pattern 1s better 
Adjusting convergence 
erator is fairly easy 

1. Connect the dot 
just the 
trols to 


with a dot gen- 


renerator and ad- 
and 
blooming 


brightness contrast con- 
obtain 


sweep 


and 
with the 
shows the 


avoid 
sharp dots, locked in 
circuits. Fig. 7 
tube with a 
dot pattern 
2. Referring to Fig. 4, turn 
rtical and horizontal 
rgence controls to minimum 


screen of a 
color properly converged 
both 
dynamic con 

3. Turn the d.c. convergence voltage 
control to a low value until three sepa- 
visible as in Fig. 8. The 
green dot is at the left, the red next to 
it, and the blue below 

4. Turn the d.c. convergence voltage 
control up until the three colored dots 
merge into a white dot at the center of 
the screen. If the convergence voltage 
is too high the pattern of Fig. 9 will 
appear where the blue dot is on top and 
the entire color sequence re 
Fig 7. 

5. It may 
perfect convergence at the center of the 
screen with the d.c 
trol 
nets must be reset. Ey 


rate dots are 


versed from 
not be possible to obtain 


convergence con- 
In this event the positioning mag- 
ery change in the 
positioning magnets wili 
further change in the d.c. convergence 
setting At the same time the focus 
control must be set each time for best 
All these adjustments are inter- 
dependent to some degree and the best 
approach is to perform each step slowly 


require some 


focus 


not advancing any control too far and 
carefully observing the dot pattern on 
the screen In picture tubes it 
may appear that the magnets should be 
positioned quite close to the guns, but 
this means that the optimum position 
has already been passed and the mag 
nets should be withdrawn several turns 
6. After the center of the 
shows clear white dots without 
fringing, the dynamic convergence con- 
trols are adjusted. The vertical dynamic 
convergence controls, see Fig. 4 


Some 


screen 


color 


are set 
first to make the top and bottom mis- 
Observe the 
going down the center line and when 
top and bottom dots appear equally 
misregistered, touch up the d.c 
vergence control to converges 
vertical center line of dots 
7. Now adjust the 
ic convergence 
registration of the left 


registration equal dots 


con- 
the entire 


horizontal dynam- 
control tor mis 
dots 


equal 
right 
As in step 
6, touch up the d.« wergence con- 
trol to converge the entire line. 

8. If it appears impossible to con- 
both left and right 
horizontal dynamic phase control, as 
shown in Fig. 4, should be adjusted 
Similarly, if vertical convergence can- 
not be achieved properly, the 


and 
on the horizontal cent ime 


centel! 
verge 


edges, the 


vertical 
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VER the advent of the long- 
play record and high-fidelity repro- 
duction, music lovers have been 
plagued by a thing called “record 
equalization.” No one questioned the 
merits of equalization but many de- 
cried the lack of standardization in the 
recording industry 
Before the LP 


since 


era everything was 
relatively simple. There was one curve 
(Columbia-NAB) and for six or seven 
dollars you could buy a neat little pre- 
amp with the curve built in and un- 
variable. Since the advent of LP discs, 
however, it that every engineer 
in every record company differ- 
ent idea about record equalization. Be- 
fore you could say “turnover,” music 
lovers were overwhelmed by such 
curves as NAB, AES, ffrr, Orthophon- 
ic, and The preamp? It has 
become a bloated monster, replete with 
many knobs and dials for the produc- 
tion of the widely varying curves 
Needless to say, the price of participa- 
tion in this exotic and fascinating game 
of “match the curve” has gone up too, 
from six to fifty dollars and more 
After several tutile attempts at 
standardizing the equalization 
most manufacturers gave up and con- 
tinued the At this point the 
powerful and influential Record Indus 
try Association of America (RIAA) 
entered the fray, and now, happily, it is 
possible to report that the new “RIAA 
Standard Record-Playback Curve” is 


secms 


has a 


others 


curve, 


status quo 


New RIAA recording and playback characteristics. 


Record manufacturers have now agreed not 


to disagree 


with the new record-playback curve. Here are the details. 


being adopted the 
industry 

Essentially, the new RIAA curve is 
the same as the RCA Victor “New 
Orthophonic.” The bass turnover point 
is 500 cycles, the same as the old NAB, 
but with a 3 db flattening at 50 cycles 
Treble roll-off is 13.75 db at 10,000 cy 
cles. It is interesting to note that the 
old AES curve falls within + 2 db of 
the new curve above 40 cycles 

Now, what does all this mean to you, 
the record consumer ? 

First will want to know what 
companies have agreed to standardize 
on this one curve. The answer is, vil 
tually everyone. A little later on in 
this article we will give you the com 
ments of responsible people at most 
of the major companies regarding the 
adoption of the new The next 
thing will undoubtedly want to 
know is how this new curve will affect 
your playing equipment. Is your ex- 
pensive preamp now obsolete? The an 
is a qualified “no.” While very 
few preamps have the RIAA curve in- 
corporated in its circuitry, most have 
the AES curve which, as noted previ 
ously, is within the tolerance limits of 
the new 10 cycles 

If you are trying to duplicate 


throughout record 


you 


curve 
you 


SWe! 


curve above 


the 


The 


RIAA curve on a unit with provision 
for NAB and AES curves, set the bass 
turnover on the NAB curve, treble 
equalization set at AES and cut the 
bass and treble tone controls slightly 
If you have a one-knob equalization 
control on your unit, set it at either the 
AES curve, in which case you cut the 
treble and boost the little 
your tone controls) or NAB curve in 
which you the treble and cut 
the bass slightly on the tone controls 
Of course, if your unit has the RCA 
Ortho” curve, you are all set, sine 
identical with the new RIAA 


bass a (on 


boost 


it IS 
curve, 

In all this adjusting for equalization 
remember this, your acoustic environ- 
ment is an important factor. Use your 
tone controls to make the music sound 
right to your ears. That is what 
controls are for You may have a 
‘hard” room with many reflecting sur- 
faces in which you'll probably want to 
cut your treble somewhat. Then again, 
you may have the reverse situation 
with many absorptive like 
drapes, rugs, and furni 
ture, Which might bass 
and treble boost 

Still another 


tone 


bodies 
upholstered 
call for some 
this business 
78) 


factor in 
(Continued on page 


triode and pentode amplifier equalizer circuits (Figs. A and 


B respectively) when used with a high quality amplifier and pickup are recommended by RCA to obtain the desired basic 
reproducing characteristics. Minor tone-control adjustments may be required to compensate for pickup characteristics. 
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By OLIVER BERLINER 


Branch out for year-round income. Public address work 


offers new opportunities for both sales and service. 


HE radio-television service shop in 

terested in a money-making sideline 

should give some thought to public- 
address system rentals. These could 
easily grow into a worthwhile venture 
which could lead to permanent installa 
tions and equipment sales. Here is 
how to go about getting started in this 
lucrative field, 

The first thing to do is analyze the 
needs of the community and the extent 
of your competition. The latter point 
you will have to determine for your- 
self but the potential market can be 
discussed here. 

A great deal of all sound rental serv- 
ice work is performed evenings and 
weekends For example, there are 
school and club dances, public dances, 
private parties, banquets, meetings, 
sporting events, stage attractions, 
ground breakings, civic events, etc 
all of which are elements of the vast 
potential in this field 

To a certain extent, the type of work 
you do will determine the type of 
equipment you will use so for this rea 
son alone it is essential that you ana- 
lyze the activities and needs of your 
potential customers 


Equipment and Systems 


Although every technician knows 
that an amplifier is, essentially, sim- 
pler than a television set or a radio 
and that he will probably have no dif- 
ficulty in repairing one, unfortunately 
the average technician's knowledge 
drops off abruptly at this point. Do 
not think that because one is an ex- 
pert in television repairs, he is equally 
capable of designing, installing, and 
operating a sound system. Public ad- 
dress work is an art in itself and re- 
quires a great deal of trial and error, 
knowledge of room noise levels and 
acoustics, and a knowledge of equip- 
ment features and limitations before 
one is able to do satisfactory work at 
the right price and with a minimum 
of equipment, effort, and time 

Devote some time to studying manu- 


facturers' catalogues as a great deal of 
knowledge can thus be obtained at .no 
and little effort. For example, 
University Loudspeakers publishes 
“Technilog”’ and Masco offers its 
‘Sound Surveyer’’——both of which pro- 
vide invaluable information on loud- 
speaker characteristics and usage 
Similarly, other manufacturers’ of 
sound equipment have handy tables, 
pamphlets, and manuals available at 
nominal or no cost. 

In order to keep the amount of 
cquipmecnt at a minimum, a proper se- 
lection of components, determined by 
the neecs of the community, must be 
made. Two principal types of jobs pre- 
sent themselves —one in which the cus- 
tomer merely rents the equipment and 
operates it himself and the other in 
which you install and operate the 
equipment 


cost 


You should be prepared to allow the 
customer to operate some of the equip- 
ment himself for many affairs do not 
warrant the services and expense of a 
paid operator. Unde circum- 
stances the customer should be pre- 
pared to come and pick up the equip- 
ment, receive brief instructions on how 
to set it up and operate it, and bring 
it back at the required time 

A number of manufacturers make 
this type of portable outfit and you 
should select one capable of handling 
from 15 to 30 watts of normal audio 
power output. Perhaps an outfit in- 
corporating a record player would be 
des rable At first buy just one of 
these outfits, adding more units as 
business expands. One or two micro- 
with a floor stand for each 
should be included in the system. The 
rental can be upped in cases where the 
customer requires two microphones in- 
stead of one. 


these 


phones 


A portable sound system having two 
12-inch PM speakers should be used 
The speakers should be self-supporting 
and also be capable of being hung on 
a wall The microphone connectors 
should be so different from the loud- 


speaker plugs that their hookup be- 
comes obvious to the layman and no 
mixup can occur. All controls and 
connectors on the amplifier should be 
properly labeled. 

The list of suggested components 
comprising a small, basic public address 
system rental outfit is given in Table 
1. This outfit will provide two com- 
plete sound systems. If all the equip- 
ment is combined into a single installa- 
tion you would be feed six 
toudspeakers with 45 to 60 watts of 
power, using microphones and 
two record payers, all separately con- 
trolled 

Let us examine the 
of the compone::is more closely. The 
author has used virtually every prin- 
cipal brand of microphone with every 
high quality feature and has found that 
for price, ruggedness, conpactness, 
reliability, feedback reduction, output 
level, good looks, and ease of operation, 
the straight pressure (dynamic) micro- 
phone can't be beat. An important fea- 
ture of this type of unit is that it takes 
the breathing and banging of the lay- 
man and is foolproof in use. The au- 
thor recently attended a gigantic stage 
show in Hollywood where a group of 
top movie stars appeared. The show 
was almost ruined by the fact that 
these professionals were speaking into 
the wrong part of a new type micro- 
phone recently major 
manufacturer 

The high impedance microphone sys- 
tem is often lower in price than its 
low impedance equivalent, principally 
because no input transformer is re- 
quired. The limitation, of course, is 
that cable lengths in excess of 20 to 25 
feet will result in drastic reduct‘on of 
high-frequency response. Although the 
beginner may wish to start out with 
a high-impedance unit, he will soon 
find, as business increases and installa- 
tions become larger and more compli- 
cated, that he will have to convert to 
low impedance microphones--a change 
that will cost between $8 and $15 per 
microphone, not counting the cost of 
changing to low impedance cables, in- 
put transformers, connectors, and the 
corresponding “down time” of the 
equipment. Try the Ele 630 
or Turner 22D microphone 

The portable sound system needs are 
described in Table 1. Look 
features of units like the 
TR-25AM. 

The three-section microphone floor 
stand specified is useful as a banquet 
table stand and also where a micro- 
phone must be placed close to the floor. 
It of course functions as a regular 
floor stand when required. The boom 
attachment is excellent where the 
stand has to be a few feet from the 
performer, but where the microphone 
must be very close to him. The Atlas 
BB-1 or similar units meet this require- 
ment inexpensively 

For the regular p.a. work that you 
will do involving two micro- 
phones, you will want to use a 25 to 30 
watt basic amplifier with preamplifiers. 
Any one of the principal brands will 
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probably do nicely. The input im- 
pedances must match those of the 
microphones. You may wish to build 
your own amplifier but before doing so 
carefully determine the parts and labor 
cost. You may find that you are better 
off purchasing completed amplifiers 

The choice of a loudspeaker is prob- 
ably more important than that of a 
microphone. You will probably need at 
least one set of outdoor horns. These 
particular units should be, at least, 
semi-weatherproof. Such horns are 
needed in order to make up for the im- 
mense amount of power lost in the open 
air. The new CDP speaker by Electro- 
Voice is well suited for this work as it 
is weatherproof, has good frequency re- 
sponse, good dispersion angle, and will 
handle a lot of power. This same speak- 
er can be used indoors for long throws 
or noisy areas 

For normal indoor work, and some- 
times outdoor applications, a cone 
speaker gives the best quality service. 
Unfortunately, a large baffle is often 
required, however both Altec and 
Stephens offer excellent compact port- 
able cabinets which give rather good 
results. RCA offers its MI-12448 se- 
ries floor cabinet which is light weight 
and can be moved around fairly easily. 
A bracket should be fastened to your 
portable, full-range speaker cabinet so 
that it may be attached to a collapsible 
speaker floor stand when it is neces- 
sary to raise the speaker above the 
heads of the crowd. 

Most cone-type public address loud- 
speakers are of 8 ohms impedance as 
contrasted to the usual 15 ohms of 
horns. This is unfortunate for only 
two speakers can be driven from the 4 
ohm output tap on the amplifier. If 
the speakers were 15 ohm units you 
could connect four of them to the 4 
ohm tap without the need of matching 
transformers. A higher impedance is 
also advisable so, that the resistance of 
the cable will not introduce noticeable 
power attenuation 

The microphone and loudspeaker ca- 
bles should be equipped with the type of 
connectors which will allow the cable 
to be connected to the amplifier or used 
as an extension. If not, you will be 
plagued with the constant need for re- 
sorting to wasteful adapters 

Headphones are handy for monitor- 
ing installations where the operator 
cannot easily hear the loudspeakers. A 
jack and volume control can usually 
be mounted on the amplifier with the 
control bridged across the 500 ohm or 
70 volt output tap to ground. A vol- 
ume indicator meter is also handy and 
is sometimes a necessity 

As mentioned previously, it is often 
necessary to utilize matching 
formers when connecting large 
bers of speakers to an amplifier. Bas- 
ically, these transformers merely con- 
nect to one of the higher impedance 
taps on the amplifier output trans- 
former and convert it to the impedance 


trans- 
num- 


of the speaker. A separate transformer 
is required for each loudspeaker, with 
the combined primary impedances of 


all the transformers in parallel equal 
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to that of the amplifier output tap to 
be used. The matching transformers 
should be located near their respective 
speakers so that the longer cables are 
in the higher impedance part of the 
transmission line. Equip your match- 
ing transformers with the proper input 
and output connectors and impedance 
selector switch so that they may be put 
into service as required without hur- 
ried calculations and connections. 

A tape recorder is a handy “acces- 
sory.” On many occasions you will be 
called upon to provide sound reinforce- 
ment and simultaneously record the 
proceedings. The recorder should be 
capable of recording directly from a 
microphone as well as taking a “feed” 
from the p.a. amplifier. Although the 
recorder could be connected to the 
headphone outlet built into the ampli- 
fier, it is best to connect it to one of the 
first audio stages so as to keep hum 
and distortion on the recording to a 
minimum. 


Standardization 


In order to insure complete and in- 
stantaneous interchangeability and in- 
termixing of equipment, it is important 
that connectors be standardized. This 
means that if the various amplifiers 
have different microphone connectors 
you will have to replace some of them, 
otherwise a large array of adapters 
will be required. This also applies to 
phonograph and loudspeaker connec- 
tors. 

On applications requiring large 
amounts of audio power it may be nec- 
essary to parallel the inputs (and 
sometimes the outputs) of two or more 
amplifiers. In most cases a high im- 
pedance jumper or “patch cord” be- 
tween the first audio stages will do 
nicely. Then, a single set of input gain 
controls on one of the amplifiers will 
control everything as though only one 
amplifier is in use. 


What About Prices? 


A careful study of your competition 
will undoubtedly reveal a little about 
your competitors’ prices and pricing 
methods. This should not be too diffi- 
cult on rentals but may pose a problem 


Table 1. Suggested components for 


on permanent installation sales as 
many and bidding formulas pre 
vail and list prices are often 
garded 

A new entrant into the field will 
probably have to keep his prices rela 
tively low until customer confidence 
ind acceptance permit a reasonable 
profit to be realized An interesting 
facet of the sound rental business is 
that once you have a satisfied customer 
you won't have much trouble keeping 
him, for important as 
price in this Newspaper 01 
mail advertising as contrasted with 
recommendations of satisfied custom 
ers, Will not be too helpful. An ad in 
the “classified” telephone directory 
and personal calls on prospective cus 
tomers will be your next best bets 


Tricks of the Trade 


After you have provided equipment 
for several p.a. rentals, a number of 
helpful ideas will occur to you. Certain 
accessories, such as separate loud 
speaker “T” pads, low-level monitor 
amplifier/speakers,  broadcast-type 
mixer, line amplifiers, bridging and 
distribution transformers, etc., will find 
their way into your equipment line-up 
You may wish to outfit a truck with 
sound equipment, allowing all opera 
tions to be from the truck when possi 
ble. You may wish to go in for mobile 
operations to ballyhoo conventions, po 
litical candidates, etc., or specialize in 
battery-operated equipment for picnics, 
sports events, etc 

Many permanent installations are ac 
tually rentals, that is, the equipment is 
permanently installed where the cus 
tomer desires it and most of it is never 
removed. The customer pays so much 
a year or a season for you to supply 
operate, and maintain the equipment 
If you are planning a long-run sound 
operation, this type of business is worth 
your consideration as the custome: 
benefits by paying relatively small 
amounts for current usage while you 
actually have made a sale which is vir- 
tually impossible to lose. This is also 
helpful to you incometaxwise as it al 


cost 


disre- 


service iS as 


business 


lows you to spread your income over a 
(Continued on page BS) 


a small basic p.a. system rental outfit. 


QUANTITY DESCRIPTION 

3 Pressure microphones, unidirectional, 
250 ohm impedance 
Pcrtable sound system: 15-30 watt 
amplifier with phono turntable, two 
12-inch loudspeakers with 25 ft. ca 
bles, two low-impedance microphones 
and one high-impedance phonograph 
separately controlled inputs, tone con 
trol, pilot light 
Microphone floor stands, two-section, 
heavy base 
Microphone floor stand, three-section 
Microphone boom attachment 
50 ft. microphone extension cables 
with connectors 
25-30 watt amplifier with two 250 
ohm microphone inputs and one high 
impedance phono input, tone control, 
pilot light 
Re-entrant trumpet-type loudspeakers 


with a collapsible floor stand for each 
1S ohms impedance 

Bass reflex type loudspeakers/cabi 
nets, 20 watts, light weight. 15 or 8 
ohms impedance 

50 ft. detachable loudspeaker cables, 
No. 16 or No. 18 wire with connectors 
100 ft. detachable loudspeaker cables. 
No. 16 or No. 18 wire with connectors 
100 ft. No. 16 or No. 18 a.c. power 
extension cords 

Record changer attachment, 
speed, crystal cartridge 

Pair high-impedance headphones 

Set of loudspeaker matching trans 
formers 

Special “multiple” cables to allow 
speaker wires to be extended from 
loudspeaker to loudspeaker in order 
to eliminate doubling up of cables 
Tape recorder 


three. 


Fig. 1. A preamp which in- 
cludes an improved bass 
boost control. The unit, as 
shown, can be used as a 
preamp driving a power am- 
plifier or it could be used 
between a conventional pre- 
amp and a power amplifier. 


Details on a separate control unit designed to 


provide a maximum of ten transition frequencies. 


OO many bass-boost controls muffle 

music and speech. It is a simple 

matter to change such a control to 
a better one, or to build a new am- 
plifler using an improved circuit 

The trouble with the usual control 
is easily explained. Fig. 2 shows the 
conventional bass-boost circuit and its 
response curves. The frequency at 
which the response is increased 3 db 
is called the “transition frequency” 
and is that frequency at which the 
reactance of the condenser is equal to 
R As neither the condenser nor R 
is adjustable, this frequency remains 
constant, 

The total boost available depends 
upon the value of R,, R., and Ry ASR 


is the only adjustable element, then a 


flattening 


sponse curve 


boost control 


or 


“shelving” of the re- 
occurs when the bass- 
(R,) is set at less than 


its maximum-boost position (Shely 
ing also occurs at very low frequen- 
cies at maximum boost, but this need 
not be considered here.) Curve A 


shows the 


response at full boost, and 


curve B shows how the curve flattens 


out at about 


one-half boost 


This circuit is widely used due to its 
but has two drawbacks 
which should be given consideration 


simplicity 


The firs 


t 


IS 


that at moderate listen- 


ing levels, at which, let us say, 8 db of 
boost at 100 eycles sounds about right, 


3.5 db of 


boost is also obtained at 600 


Fig. 2. A conventional control circuit and the resultant response curves. See text. 
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cycles, as shown in curve B. This 
tends to make a speaking voice sound 
muffled and upsets the tonal structure 
of the music produced by instruments 
whose fundamental tones lie in the 
mid-frequency region. This causes the 
type of sound referred to as “muddy” 
or “indistinct” by laymen 

The second objection is this. Of 
necessity, the bass-boost control is 
used in most systems to compensate 
for a falling-off of the over-all low- 
frequency response due to deficiencies 
of the speaker, baffle, or room acous- 
tics. As these deficiencies usually 
exist at fairly low frequencies only, 
the boost produced at the mid-frequen- 
cies by the conventional control tends 
to emphasize speaker, baffle, and room 
resonances and make the system 
sound much less satisfactory than it 
should 

A more satisfactory control would 
be one which provided a continually- 
variable transition frequency With 
such a control, the extreme low fre- 
quencies could be boosted as desired 
without disturbing the flatness of the 
response curve in the mid-frequency 
region 

The control and associated ampli- 
fier to be described here does not 
provide a means of compensation for 
all low-frequency-response — troubles, 
but it does go a long way toward pro- 
\ iding a better control of the bass re- 
sponse of a home radio’ phonograph 
system. This control and amplifier 
was designed to provide a wide choice 
of transition frequencies as simply as 
possible 

As it has been found in practice 
that a choice of seven or eight transi- 
tion frequencies is as satisfactory as a 
continually variable frequency, and as 
it results in certain circuit simplifica- 
tions, a tap-switch type of control is 
used. In this case, a choice of ten fre- 
quencies is provided, but the number 
can be reduced if desired 

As mentioned previously, the transi- 
tion frequency depends upon the val 
ues of the condenser and resistor, PR 
of Fig. 2. Varying either one would 
shift the frequency. In the improved 
control, the condenser is varied At 
first glance, it would seem easier to 
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vary R,, but as the amount of boost is 
also dependent upon R,, and as there 
is a fairly limited range over which R 
can be varied, the capacity variation 
is the better method. 
The chart, Table 1, 
densers and the 


lists the con 
corresponding transi- 
tion frequencies used by the author 
If the wishes to experiment 
with other transition frequencies, the 
proper value of capacity in micro 
farads can be found by dividing 7.25 
by the frequency desired. Similarly, 
with a given condenser, the resultant 
transition frequency in cycles is equal 
to 7.25 divided by the capacity of the 
condenser, in microfarads 

The transition frequency is that at 
which the reactance of the condenser 
equals R,. The reactance of the con- 
denser, X., equals 1/27/C, where f is in 
cycles and C is in farads. Transpos- 
ing, C equals 1/27X Substituting 
22,000 ohms for X-, and multiplying 
by 10°, C equals 100/13.8f. Solving the 
equation produces C equal to 7.25/f 

Similarly, the frequency in cycles 
equals 7.25/C, C being in microfarads 

It should be noted that ordinary 
paper condensers can be expected to 
be much as 20% off from their 
rated value. This will affect the re- 
sponse curves obtained in the com- 
pleted amplifier, as will be seen from 
the curves of Fig. 4. However, it has 
been found satisfactory to select con 
densers from the chart or by formula 
The reason is that the exact frequency 
itself is not too important as long as 
there is a wide enough choice of fre- 
quencies available. After the amplifier 
is completed and tests indicate that 
one or two curves need correction, 
then a change can be made in the re- 
sponsible condenser. If the transition 
frequency is too low, a condenser of 
lower capacity is substituted and if 
too high, a larger condenser can be 
used 


reader 


‘ 


as 


R, should be selected by testing with 
an accurate ohmmeter to be sure that 
it is as close as possible to 22,000 ohms. 
If it is not to this value, all of 
the transition frequencies will be off 
even though the are 
accurate The commercial 
tolerances are for the 
other in the 
circuit as they upon 
the over-all 

In 


close 
condensers used 
regular 
satisfactory 
and condensers 
have little effect 
frequency 


resistors 


response 

an adjustable 
are included 
3 and a 500,000- 


order to provide 
treble and C 
in the circuit of Fig 
ohm pot is used for R:.. When the arm 
of R, is rotated to the end of the pot 
that is connected to R, and R, 
counterclockwise position, Cy, is effec- 
tively out the circuit. This is the 
setting for flat high-frequency re- 
sponse. When the arm is rotated to 
the end connected to R,, the higher 
frequencies are bypassed around the 
attenuating network R, and R, and 
fed directly to the grid of the tube 
This produces the maximum treble 
boost. As shown in the curves of Fig 
4, the high transition frequency is 
about 3000 cycles at full treble boost 
This transition frequency can 
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boost, R, 
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Fig. 3. Schematic of control and amplifier. 
an existing amplifier. if desired, or built in conjunction with amplifier diagrammed. 


raised, if desired, by using a smaller 
condenser in place of the 51 ss#fd. spe- 
cified for Cy, or lowered by using a 
larger value. 

In order to provide a good signal- 
to-noise ratio with a minimum of dis- 
tortion, the tone control circuits are 
connected to the grid of the first tube 
of the amplifier and the gain control 
is placed between the first and second 
As the input impedance of the 
amplifier is not less than about 150,- 
000 ohms at any frequency, irrespec- 
tive of the tone control settings, it 
may be fed from either a triode am- 
plifier or cathode-follower stage of a 
tuner or phono preamp 

The input signal level should not be 
greater than about 1 volt. If the tuner 
or phono preamp furnishes an 
output greater than this, a gain con 
trol should be used on the input source 
to reduce its output to the proper 
value. For minimum distortion, the 
input level should not be greater than 
necessary to provide sufficient output 
to drive the power amplifier in 


stages 


used 


used 


Fig. 4. 


Section in dotted portion can be added to 
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The response curves of the improved bass-boost con‘rol. 


nid. in parallel 


Table 1. Values of C, through C,, and the 
resultant transition frequencies. The switch 
positions correspond to those shown in Fig. 
3 and the resulting curves shown in Fig. 4. 


the system to full volume. As the 
over-all gain of this amplifier is about 
12 db, a 1l-volt input will furnish 4 
volts output 

The use of a cathode follower in the 
output an output im 
pedance of about 650 ohms so that a 
hundred feet of shielded cable 
can be connected between this ampli 
fier and the power amplifier of the 

(Continued on SR) 
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See Table 1. 
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1954 TV RECEIVER SPECIFICATIONS 


Continuation of the list of mechanical and electrical specifications on new 
TV sets for service technicians. See next issue for additional listings. 


* TUBES VIDEO LF. «| GS. | powsn eat 
"HASSIS WUNER LF'. | VIDEO! | AUDIO SWEEP: mitt vision ‘WATTS) TURES 
KCS878 6BQ7 6CB6 6CL6 6AL5S 6BQEGT, 6K6GT I1B3GT 17CP4 45.75 ll 215 5 
6X8 6CF6 12AU7 6AU6  6SN7GT,6SN7GT SU4G_170P4 
| 6cre 6AU6 6W4GT,12AU7 5Y3GT 
6AV6 
6K6GT 


KCS83 6BQ7 €CB6 5x8" 6AL5 6AX4GT,6EQEGT IB3GT 21AP4 
6X8 6Cré 6AU6 6K6GT,6SN7GT 5U4G 21EP4A 
6CF6 6AU6 6SN7GT, 6X8 SY3GT 21ZP4A 
6AV6 12AU7* | | 
6€KEGT 


KCS84 6EQ7 6AL5 6AU4GT, 6CDEG I1B3GT 24CP4A 
6X8 6AU6 6K6GT, 6SN7GT 5U4G 


| 6AU6 @SN7GT, 6X8* 8Y3GT 
| 6AV6 12AU7* 


6KEGT 
C210P & 6BQ7A €CB6 €ALS 6ALS5, €CB6 IBS 24CP4A Designed 
C210v 66 : 6AU6 6CD6, 684 8U4G _27EP4 for cus- 
6AU6 6SN7, 6SN7 5Y3  27RP4 tom in- 
12AU7 —- 6W4, 12AT7 | stalla- 


12AU7 | tions 


6CB6 6AL5, 6BE6 1B3 21YP4 2,3 
6CB6 . 684, 12AU7 6AX4 | 
6CB6 12AU7 25BQ6 
6CB6 


6CB6 6AL5, 6BE6 1B3 
6CB6 684, 12AU7 6AX4 
6CB6 12AU7 25BQ6 


6CB6 6AL5, 6BE6 1B3 
6CB6 6BF6, 6BF6 sY3 


RAYTHEON 


6CB6 684, 12AU7 12AX4 
6CB6 50C5 25CD6 


6CB6 6AL5 6AL5, 6AV6 1B3 

6CB6 6AU6 6BE6, 6BF6 5Y3 

6CB6 6AV6 684, 12AU7 12AX4 
50C5 25CD6 


6CB6 6ALS 6BQ6, 6SN7* 1B3 i7THP4A ll or 
6CB6 6AU6 6SN7, 6SN7 5U4 21FP4A Strips 
6CB6 6SN7 6W4, 12BH7 | 21YP4A 

6w6 


6CB6 6AL5 6BL7, 6CD6 24CP4A 

6CB6 6AU6 68SN7, 6SN7 24TP4A 

6CB6 6SN7* 6SN7*, 6V3 27EP4 
6w6é 6V3, 12BH7 


1. Video i.f. tubes only. 2. Includes detector and a.g.c. 3. Includes sync section and a.f.c. 4. CRT 2nd anode voltage. 5. Removable 
safety glass. 6. Local-fringe a.g.c. adjustment. 7. High-fidelity sound. 8. Aluminized picture tube. 9. TV-radio-phono combina- 
tion. 10. Built-in antenna. 11. 82-channel tuner. 12. Adjustable dial light. *Part of tube is used in another section. 
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Fig. 1. The appearance of unmodulated r.f. in 
terlerence as 


we laid the groundwork for 

ful interference investigations In 
this article, we will discuss specific in- 
terferences, their causes and suggested 
cures 

Fig. 1 
longing to the 
tion Further 
tuning control 


success- 


|’ the first two articles of this series, 


illustrates interference be- 
unmodulated classifica- 
adjusting the fine- 
could indicate whether 
this interference was tunable or un- 
tunable. Let us direct our attention to 
cases of the untunable-unmodulated 
type first 
Oscillator 


sources ol 


radiation. Of the many 
unmodulated-untunable in- 
without a doubt the most 
prevalent source is that of oscillator 
radiation into other TV This 
problem is caused primarily by TV 
sets using an if. in the 2l-mc. range. 
The oscillator of the offending receiver 
radiates a signal whose frequency is 
approximately 21 me. plus the frequen- 
cy of the sound carrier of the received 
The radiated signal thus falls 
into a higher channel. The intensity of 
the interference will, of course, depend 
upon the radiated signal strength and 
beat frequency. The the inter- 
fering signal is to the video carrier of 
the interfered-with the greater 
will be its effect shows the 
possibilities of this 

Interference 
harmonic 
marily in 


terferences, 


sets 


signal 


closer 


signal, 
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due to 2nd 
pri- 
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ethe! 

manner; for example, in a deal- 
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where the 


oscillator 
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ets be 


sets are 


such cases, distribution sys- 
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illy through 
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caused by oscillator radiation. 


By CARL J. QUIRK 


Allen B. DuMont 
Author, 


, 2 ee 


Laboratories 
“A Handbook of Television 


Interference” 


Zam 


Part 3. Methods of eliminating TV! due to local 


oscillator 


a doubt the most important one, is that 
the interference “on-channel;” 
i.e., it enters the gate through which 
the desired signal enters. Any at- 
tempts to eliminate the interference by 
traps at the front end of the set usually 
will have a noticeable effect on the pic- 
ture 
The 


occurs 


in elimi- 
par- 


author was successful 
nating this interference in 
ticular case by the use of a series- 
tuned trap to ground in the last Lf. 
stage, as shown in Fig. 2. To eliminate 
the interference, which incidentally 
occurred on channel 13, the trap was 
tuned into the passband until the inter- 
ference disappeared. Since this 
“slot” into the if. passband, it 
be suspected that the effect would be 
quite noticeable in the picture. This 
was not the case though, and the pic- 
seemed unaffected However, if 
was tuned to another station 
had a test pattern on, the notch 
plainly visible in the’ vertical 
wedge of the test pattern due to the 
of modulation for the width of 
approximately 500 ke. Unfortunately, 
such a cure has definite disadvantage 
one of which is evident when the 
er of the offending 
tuning and thus pulls the 
out of the trap 
This particular 
work best when 


one 


cut a 
might 


ture 
the set 
which 
was 


absence 


own- 


changes the 
interlerence 


set 


type of will 


the 


cure 


offending 


set 1s 


Table 1. 


local oscillator of one receiver 


radiation and 


List of the possibilities of interference due 
radiates a signal 


video if. harmonics. 


the 
the 


not of 


case, 


intercarrier type. In such a 
point of tuning is fixed and, 
except for oscillator drift, the inter- 
ference should stay in the trap 

At present, most manufacturers are 
using an if. of 41.25 me. for sound and 
15.75 me. for video. Since the 
lator frequencies used for this if. do 
not fall into any channel, the problem 
of oscillator interference is minimized 
There is, however, a possibility that 
harmonics of the oscillator, when op- 
erating on certain low channels, will 
fall into certain high channels. For 
example, for channel 2, the oscillator 
signal is 101 me. Its second harmonic 
of 202 mc. may interfere with the video 
earrier of channel 11 (199.25 me.) to 
produce a beat of 2.75 me 

There are several things which 
be done to oscillator 
tion 


oscil- 


can 

minimize radia- 

interference 
(Continued on 


page 102) 
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Fig. 2. Trap used in the output of 
the video i.f. strip to eliminate L4. 
due to an interfering oscillator signal. 


radiation. The 
with the video 


to oscillator 
which mixes 


carrier of the television signal of another receiver set to a higher channel pro 
ducing a beat frequency which appears on the CRT as vertical or slant lines or bars. 


CFFENDING SET TUNED TO 
Video Carrier 


55.25 mc. 
61.25 mc. 
67.25 mc. 
77.25 mc. 
83.25 mc. 
175.25 mc. 
181.25 mc. 
187.25 mc. 


Channel 


201 mc. 


ooaonoueownw 


— 


Local Oscillator 
81 mc. 
87 mc. 
93 mc. 
103 mc. 
109 mc. 


207 mc. 
213 mc. 


OFFENDED SET TUNED TO 
Channel Video Carrier 


5 77.25 mc. 
6 83.25 mc. 


BEAT 


3.75 mc. 
3.75 me. 


199.25 mc. 
205.25 mc. 
211.25 me. 


DAVID FIDELMAN 


Author, “Guide to Audio Reproduction” 


How to repair audio systems and check newly constructed 


audio components by using 


HE high-fidelity reproduction § of 

sound is rapidly becoming one of 

the major fields of electronics. At 
one time, those interested in this field 
were a relatively small group of tech- 
nicians and engineers who built most 
of their own equipment, and those 
high-fidelity enthusiasts who could af 
ford to own custom built equipment 
Most of the and construction 
was done by technicians who special- 
ized in the setup and installation of 
custom audio systems 

At the present time, however, the 
general public has become interested 
in high-fidelity reproduction and the 
major radio manufacturers 
ginning to produce large quantities of 
high-fidelity audio equipment for gen- 
eral sale to the public. With the in- 
creasing such equipment, 
there is an increasing amount of serv- 
ice and system setup by the radio and 
TV technician who is not an 
audio specialist. 


service 


are be- 


sales of 


service 


However, some. of the techniques re- 
quired in the service, construction, and 
installation of audio equipment 
different from those used in standard 
radio and television servicing. It will 
be necessary for the service technician 
to become familiar with these new 
techniques and to learn how to apply 
those he is already using 

The basic setup for any type of 
audio measurement is shown in Fig. 1 
A known input signal is applied to the 
input of the system and the resulting 
output is measured across the load 
impedance. Each different unit re 
quires the correct type of input signal 
and the output must be measured by 
the proper type of measuring 
ment In audio systems, the 
quantities which it may at 
necessary to measure are audio 
frequency electrical — signals; (b) 
characteristics of recordings such as 


56 


instru- 
Various 
times be 
(a) 


standard service techniques. 


discs and magnetic tapes; and (c) 
characteristics of transducers such as 
microphones, pickups, and loudspeak- 
ers 

The actual testing and troubleshoot- 
ing process can be separated into two 
procedures—-first, to evaluate 
the performance of the system or unit 
and determine whether there is some 
failure or decrease in quality; 
ond, to locate the actual failure. It is 
generally possible to listen to the over- 
all performance of a sound reproduc- 
ing system by ear and rapidly deter- 
mine in a very rough way whether it 
seems to be operating properly. How- 
ever, quantitative measurements and 
the location cf any failure in the sys 
tem can only be done with the proper 
test instruments. These include: 

A variable-frequency sine-wave os- 
cillator 

An audio-frequency 
voltmeter 

An oscilloscope 

A standard test record 

A calibrated microphone 

These the instruments 
needed for testing sound reproducing 
systems and should be a part of the 
equipment of every service technician 

Fig. 2 typical test equip- 
ment setup for checking the over-all 
performance of a sound reproducing 
system. An electrical signal, either 
from the signal generator or from a 
test record played on the record 
player, is fed into the amplifie 
(through a matching impedance in 
the case of a signal generator). The 
sound output is measured by a micro- 
phone fed to a v.t.v.m. For this pur- 
pose the characteristics of the micro- 
phone must be accurately known. 


basic 


sec- 


vacuum tube 


are basic 


shows a 


Signal Tracing 
The best method of determining 


where a failure has occurred is by use 


of the signal-tracing technique. The 
same basic method is used in locating 
and correcting both system failures 
and failures in a single unit of a sys- 
tem. A system failure must first be 
localized to a particular unit, then 
more intensive servicing locates the 
particular component failure in the 
unit, so that it may be corrected. 

The procedure used in signal tracing 
to locate a system failure may be 
summarized as follows: 

1. A single-frequency sine wave (a 
frequency of 1000 cps is suitable) of 
the proper voltage is applied to the 
input of the system or unit and the 
output terminated in the correct load 
resistance or in the loudspeaker. The 
output impedance of the signal gen- 
erator should match the input im- 
pedance of the unit (a matching net- 
work may be used) 

2. An oscilloscope or a vacuum tube 
voltmeter is used to observe the signal 
at progressive points in the system, 
starting from the input and progress- 
ing to the output. 

3. If the system or unit is not operat- 
ing properiy, then at some point in the 
circuit the signal may either disap- 
pear entirely between two successive 
test points, or one unit may not have 
the correct gain or output level, or the 
distortion may become excessive, or 
any of a number of other difficulties 
may be encountered depending upon 
the exact nature of the circuit failure. 

In this manner, any failure or im- 
proper operation in a complete sound 
reproducing system localized 
to the individual unit at fault It is 
then necessary to locate the specific 
failure in this unit 

The unit should first be visually in- 
spected to detect any obvious failures. 
Then, with power off, the resistance 
from “B+” to ground should be meas- 
ured to indicate any direct break- 
down. After the visual check and the 
measurement of resistance from “B+” 
to ground, the unit should then be 
turned on and the power supply volt- 
measured. If the plate or the 
heater voltages are not then 
the failure should be looked for in the 
power supply or in sections of 
the circuit which could un- 
natural loading conditions due to com- 
ponent failure 
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can be 


ages 


correct, 


those 


cause 


If the power supply voltages are cor- 
rect (or any break-downs have been 
corrected), all the tubes warm up 
when heater voltages are applied, and 
if the equipment is still not operating 
properly, the signal-tracing technique 
should be used to locate the failure in 
the unit. The procedure is approxi- 
mately the same as for the complete 
system: Apply a single-frequency sine 
wave signal of the proper voltage to 
the input of the unit through the cor- 
rect impedance and use an oscilloscope 
vacuum tube voltmeter to ob- 
serve the signal, starting at the input 
and progressing to the output. At some 
point in the circuit, the improper 
operation will be found. When an in- 
correct signal is located in the plate 
circuit of a specific tube, or in the grid 
circuit to which it is coupled, the fol 
lowing tube in the circuit should be 
removed from its socket to eliminate 
any effects reflected into its grid cir 
cuit. If removing this tube corrects the 
difficulty, then the trouble is probably 
an open connection in the plate circuit 
causing the grid to conduct as a diode 
and heavily loading the preceding 
plate circuit. Otherwise the error is 
in the circuit between the two points 
where the improper shows 
itself 

Once the difficulty is localized in this 
manner, inspect the circuit visually, 
then with an ohmmeter and a volt 
meter to find the circuit failure 


or a 


operation 


Testing New Constructions 


With chassis and circuits that have 
custom-assembled and wired, it 
is necessary to troubleshoot and check 
all of the work that 
formed to locate any errors that may 


been 


has been pet 
have been made and to insure that they 
are corrected. The use of the proper 
troubleshooting procedures can great 
ly simplify and reduce the amount of 
work and effort involved, and prevent 
possible equipment, 
Basically, the same procedure should 
when new 


damage to the 
be used constructions of 
any type of equipment are turned on 
for the first time 

1. Check the entire circuit against 
the schematic and wiring diagrams to 
eliminate obvious errors. A continuity 
check with an ohmmeter will a'so dis- 
close possible errors before the equip 
ment is turned on 

2. Connect the ohmmeter between 
“B+” and ground; it should show a 
very high resistance if the circuit is 
wired correctly 

3. Remove the rectifiers from their 
sockets before power is turned on, so 
that the a.c. and heater circuits can 
be checked without the application of 
plate voltage 

41. If all the 
and the tubes become warm, 
wiring errors show up, the 
should then be plugged into 
sockets to obtain plate voltage 

5. Connect a resistor across the in- 
put of the unit under test, equal to 
the output impedance of the preced- 
ing unit in the complete system. Con- 


tube heaters light up 
and no 
rectifiers 


their 
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nect the correct load resistance to its 
output. Then, with no signal applied 
to the input, there should be no out 
put signal across the load resistor 

If there is an output voltage with 
no input signal, then the circuit is not 
operating properly. The 
cuit wiring error can often be located 
just by observing and classifying this 
output signal. 

If there is excessive hum, there may 
wiring error in the heater cir 
cuit, or in the plate voltage filtering 
or there may be an open grid circuit 

In amplifiers designed without nega 
tive feedback, the presence of oscilla- 
tion in the output may be due to im 
proper wiring and component layout 
which causes a large amount of capaci- 
tive coupling between high-level and 
low-level parts of a high-gain circuit 

In amplifiers where negative feed- 
back is taken from the secondary 
Winding of the output transformer 
back to an earlier stage, the presence 
of oscillation may mean that the feed 
back connection has been made to the 
wrong side of the secondary 


specific cir 


teversing 
the connections should remove the os 
cillation by correcting the phase of the 
feedback from positive to negative 

In some feedback powe1 
there may be 


amplifiers 
a high-frequency oscilla 
tion which is not eliminated by revers 
ing the connections to the 
transformer secondary. This 
tion is due to high-frequency 
shift in the circuit or transformer 
which causes the feedback to become 
positive instead of negative at high 
frequencies. It is generally eliminated 
by connecting a small condenser in 
series with a high resistance to ground 


output 
oscilla 
phase 


in one of the high-impedance 
circuits within the feedback loop 


A very low-frequency oscillation (at 


plate 


frequencies as low as a fraction of a 


Fig. 1. Basic setup for testing audio gear. 


cycle-per-second), known as “motor 
boating,” may exist in the amplifier 
due to positive feedback through the 
supply at low frequencies. The 
cure for this is to increase the amount 
of plate decoupling in the low-level 


powet! 


stages 

After this initial procedure has been 
followed, an audio signal should then 
be applied to the input of the unit. The 
resulting output signal will indicate 
whether the remaining wiring in the 
signal circuit is correct. If the proper 
output signal is obtained when the ap 
propriate input signal is applied, then 
the unit is operating properly and may 
be used in the system. If the proper 
output signal is not obtained, then the 
difficulty best be located by the 
use of the signal-tracing technique 


can 


Record Changers, etc. 


It is 


shoot 


trouble 
and service the electronic com- 
ponents and 
than the 

ponents 
pletely 
only 


generally simpler to 
sections of the 
electromechanical 
These units are usually com 
assembled at the factory, and 
minor and adjustments 
without seriously affect 


system 


com 


repairs 
can be made 
ing their operation and performance 


However, it is not usually necessary 


(Continued on page 


Fig. 2. Over-all test of sound reproducing system. The electrical input from a 
signal generator and the sound output measured by a calibrated microphone and 
vacuum tube voltmeter are used. Care must be taken to avoid acoustical resonances 


in the room. 


The characteristics of the test microphone must be accurately known. 


By BERT WHYTE 


HE music lover who lives in the City 

of New York is a very lucky person 

Few places in the world can offer 
such quantity and quality of musical 
events. operas, choral works, sympho- 
ny concerts, chamber recitals. All 
these and more are available to the 
New Yorker. If the music lover is a 
hi-fi fan, New York is seventh heaven. 
Live concerts on high quality FM are 
common, along with recorded 
programs from some of this 
try's finest FM stations. If our hi-fi 
fan wants to hear a new piece of 
equipment, he has dozens of hi-fi dis- 
tributors who will cater to his de- 
mands When records are to be 
purchased, he can whet his musical 
appetites in famous record stores, 
where the “Golden Rule” is not si- 
lence, but “thirty percent off list.” I 
could go on and on. It’s no wonder 
many people envy the luck of the 
New Yorker. 

There is little chance of anyone be- 
coming bored with the musical life of 
New York. Take for instance this nifty 
idea I came across not long ago. I was 
in N.Y. with a few friends, fairly late 
in the evening. We had just come from 
a recording session and everyone was 
hungry and thirsty. Now if there is 
one thing New York is more amply en- 
dowed with than anything else it's eat- 
ing places. After the usual suggestions 
that we eat, “in the restau- 
rant,” or “the cute little place on 48th,” 
someone in the crowd insisted that 
we go to the Prince George Hotel. He 
said we would find something really 
unique in their restaurant. With no 
disrespect intended, the Prince George 
Hotel would never have entered our 
minds as a place to eat. It's sort of out 
of the main stream of activities, on the 
lower part of Madison Avenue. The 
hotel has seen better days and is now 
what you might call “genteel.” It is 
neither high class nor is it shabby or 
seedy. More out of curiosity than any- 
thing else we decided to go. As we 
entered the dining room, a very large 
and handsome room in the old tradi- 
tion, I looked to the right and what I 
saw nearly floored me! There was a 
sort of counter about 12 feet in length 
at that end of the room. Behind this 
counter was a very attractive young 
brunette presiding over a microphone, 


music 
coun- 


a professional Fairchild transcription 
table and turret arm, and several high 
power amplifiers! In three display 
racks in front of the counter were the 
familiar bright jackets of classical LP 
records. In the wall behind the coun- 
ter was a large screen or grille which 
concealed four 15-inch woofers, four 
tweeters, and associated networks in 
a large theater-type baffle. There could 
be no doubt! It was a hi-fi system, by 
Gad! After we were seated I noticed 
what looked like a menu on the table. 
And so it was, except that it was a 
musical menu. On this were listed se- 
lections ranging from Bartok'’s “‘Mirac- 
ulous Mandarin” to the “Nutcracker 
Suite.” You checked off what you 
would like to hear and the waiter con- 
veyed this to the young lady in charge, 
and presto!, believe it or not, up 
comes your selection and it is played 
at a good room-filling level! No back- 
ground music here. I looked around 
to see if there would be squawks 
about the high volume from some of 
the other patrons. Far from this, they 
were listening raptly. The system was 
very good and everything was well 
balanced. After the initial shock wore 
off, I decided to find out how long this 
sort of thing had been going on. The 
young lady was most helpful and in- 
troduced me to Mr. John Andrews, 
head of a firm called “Music of Dis- 
tinction.” The principal activity of this 
company is wired music, but in this 
instance, this was the initial effort 
with a high-fidelity installation, not 
intended for background music 
The evening I was there marked the 
third week since its inception. And 
what was the public’s reaction? Shock 
at first, of course, but it was not long 
before the room became known to the 
hi-fi bugs and it was smoother sail- 
ing from then on. Most record com- 
panies cooperate with the venture and 
all the latest releases can be heard. 
Yes, people still talk while the se- 
lections are being played, but it is the 
people who are subdued, not the mu- 
sic. I think you will agree this is in- 
deed something unique and something 
which might well be introduced in 
other cities. After enduring the mis- 


use. 


The opinions expressed in this column a 
reviewer and do fot necessarily fleet th 
hon of the 


erable audio and corny music on back- 
ground systems for so long, this was 
a treat. Yessir! New Yorkers are 
lucky people. They have everything 
in music. But you can’t tell me there 
aren't plenty of other towns capable 
of supporting a high-fidelity eating 
emporium. P.S. The food was good 
too! 


WAGNER 

LOHENGRIN 
Chorus and orchestra of the Bayreuth 
Festival 1953 conducted by Joseph Keil- 
berth. Lohengrin-Wolfgang Windgas- 
sen; Elsa-Eleanor Steber; Ortrud-Astrid 
Varnay; Telramund-Hermann Uhde; 
King Henry-Josef Greindl; Herald-Hans 
Braun. London LLA-16. RIAA curve. 
Price $29.75. 

This is the third version of “Lohen- 
grin” to appear on LP and by all odds 
the best. The fact of primary impor- 
tance is, of course, the authenticity of 
the performance. Since this “Lohen- 
grin” was recorded at an actual con- 
cert of the 1953 Bayreuth Festival, 
there can be no question on this point. 
Naturally, mere authenticity in itself 
is not a guarantee of a good perform- 
ance. So it is a happy thing to report 
that this is a good performance, and 
the recording has much to recommend 
itself over the competing versions. 
One thing you must accept from the 
start. This is a typical “actual con- 
cert” recording with all that this im- 
plies. Coughing, creaking of music 
stands and risers, shuffling of feet, all 
manner of extraneous noises are heard 
in quantity. Either you feel that 
these “noises” lend an “on hand at- 
mosphere” to the recording (as I do) 
or they annoy you. It must be said 
that although there is a large quan- 
tity of noise, most of it is at such a 
level that it does not intrude upon 
the score. 

The cast is Well chosen. Eleanor 
Steber is in magnificent voice and her 
“Elsa” is a brilliant portrayal. Cer- 
tainly this is one of Miss Steber's 
most effective roles. Astrid Varnay is 
perfect as Ortrud, a role in which she 
is familiar to most opera-goers. The 
“Lohengrin” in this recording, Wolf- 
gang Windgassen, is unknown to me. 
His performance indicates he is thor- 
oughly familiar with the demands of 
the role. While he has a strong, robust 
voice, there was evidence of straining 
at times and at other times his tone 
was somewhat nasal. In spite of these 
minor shortcomings his is the best 
“Lohengrin” of the three available re- 
cordings. Mr. Windgassen lends an air 
of delicacy, a sensitive restraint that 
is refreshing in contrast to the usual 
German heavy-handedness. The other 
soloists are competent but not out- 
standing. Choral work is good and the 
famous “Wedding March” is well done. 

Sound on this recording is generally 
good, but quite variable. Some parts 
are very clean and wide range, other 
parts sound constricted and com- 
pressed. String tone is good with some 
edginess, brasses come through best of 
all and percussion is weighty but at 
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(Continued on page 


VER since 
man has 
sound of 


the 
been 


beginning of time, 
intrigued with the 
his own voice—-and frus- 
trated by his inability to reproduce it. 
History reports that as early as the 
3rd Century B.C., Heron of Alexandria 
attempted to devise a machine that 


could talk or make animal sounds 
However, it wasn't until the year 1791 
A.D. that a “talking machine” was in- 
vented which could actually speak 
short sentences These were man’s 
early efforts to create or generate 
sound 


An amateur scientist in the year 1857 
described an invention which he named 
the “Phonautograph.” It was an in- 
genious device which traced a visible 
pattern of the sound of the human 
voice. It is almost frightening to think 
of the dazzling possibility that appar- 
ently had completely escaped the ama- 
teur scientist, the possibility of simply 
reversing the process and getting back 
the original sound which he had re- 
corded. But, man was not to be easily 
deprived of this scientific advancement 
and within a few years of 1857 a num- 
ber of people suggested the principle 
of the phonograph. One of them, 
Abbé Lenoir, even used the name 
“Phonograph” in a technical paper in 
1877, the year Edison built his machine 
Thus man, after so many thousands of 
years of anxiety, had discovered one 
mechanical means of recording and re- 
producing sounds and intelligence. This, 
as we know, was only the beginning 

In 1888 the magazine Electric World 
published an article by Oberlin Smith 
in which he suggested the use of a per- 
manent-magnet recording technique. 
He proposed that a cord or silk thread 
be impregnated with steel dust or short 
clippings of fine wire. He also 
suggested, but thought impractical, a 
length of steel wire for magnetic re- 
cordings. Unfortunately, Mr. Smith 
never actually built a magnetic record- 
ing machine. 

In the latter half of the 19th Century 
any boy who was interested in elec- 
tricity considered telephone work to be 
the highest goal of attainment in an 
ambitious life. All young 


steel 


scientists 


dreamed of achieving their bit of suc- 
cess in that field. One such young man 
was Valdemar Poulsen, an unsuccess- 
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Tape and wire recording are not as “modern” as many would 


like to think. The technique is almost sixty-six years old! 


ful medical student in Denmark. The 
ambitious young Poulsen decided to 
leave medicine and turn to other pas- 
tures. In 1893, when he was 24, he ob- 
tained an appointment as a trouble- 
shooter for the Copenhagen Telephone 
Company. 

We will probably never know how 
Poulsen got his ideas for practical mag- 
netic recording, but his ideas were quite 
unique and completely original. Many 
great inventions are challenged every 
year and the court are filled 
with histories of litigations, claims and 
counter-claims. But no one other than 
Valdemar Poulsen has ever claimed to 
have invented the “Telegraphone,” as 
his magnetic recording machine, the 
forerunner of present day tape record- 
ers, Was named in his original patent 
application in Denmark in 1898 

The “Telegraphone” won the Grand 
Prix in the 1900 Paris Exposition. It 
created a sensation 
everywhere to see it. Technical jour- 
nals and contemporary newspapers 
were filled with stories, mentions, and 
references to it. 

In the United States Poulsen was 
awarded patent number 661,619, dated 
November 13, 1900. Poulsen used a 
steel wire, 1/100th of an inch in diam- 


records 


People came from 


eter, drawn rapidly past magnetic 
cores surrounded by coils through 
which sound currents were passed 
When the wire was again passed 


through similar magnetic cores, volt- 
ages were generated in their windings 
corresponding to the original currents 
It worked extremely well, when judged 
by the standards then prevailing. How- 
ever, frequency response was quite re- 
stricted and noise was high and dy- 
namic recording range limited to ap- 


proximately 20 decibels. According to 
reports of that day, everyone who heard 
it was enchanted by the naturalness of 
the sound reproduction! The “Telegra 
phone” operated with earphones, but 
everyone assumed that this difficulty 
would be shortly. Actually 
it was not overcome until the develop- 
ment of electronic amplifiers 
years later 

On the commercial side, Mr. Poulsen 
came to America seeking investment 
capital. In 1903 the American Telegra- 
phone Company was formed with a 
capital stock of $5,000,000 at a par 
value of $10.00 a share. The company’s 
objective was to manufacture ‘“Teleg- 
raphones” for dictating ma 
chines and telephone recorders. The 
machine was capable of '» hour record- 
ing time, with the steel wire moving at 
the extraordinarily high velocity of 7 
ft. per second. Corapared with early 
mechanical dictating the 
longer playing time low 
distortion, and 
could be used ove! 
made strong “selling” points 

It was terribly unfortunate for the 
company and its investors that certain 
of the operating features 
strong “unselling” points. The speed at 
which the wire traveled in recording 
was just about as fast as was practical 
at that time, making it impossible to 
speed up the rewind time, This meant 
that before playing back a reel of mag- 
netic wire which contained dictation, 
one had to wait. What was 
threading a “Telegraphone” was much 
more involved than the simple proce- 
dure of placing a cylinder on a mechan- 
ical dictating machine. Eventually the 
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BICHROMINANCE CIRCUIT 
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Part 5. Analysis of the chrominance circuits of three 


typical color TV receivers using the 3-gun color tube. 


N the previous article we followed 
the full video signal (containing 
both black-and-white and color com- 

ponents) from the antenna to the video 
After detection, we 
had the 0 to 4 me. black-and-white sig 
nal plus the information. The 
latter was present as sidebands of the 
3.58-me which meant 
that the color signal would require ad 
ditional detection (‘or demodulation) 
before we it for application 
to the picture tube. Thus, detec- 
tion in a receiver 18 a two-step 
process. First we carrie! 
which brought the full signal to the re- 
Then we must remove the 
so that the video fre- 
quencies which it may be- 
come available. It is important to 
keep this distinction in mind 

The black-and-white portion of the 

full signal is amplified by one or two 
video and then transferred to 
the matrix. While this is happening, 
the color subcarrier and its sidebands 
are diverted to the chrominance sec- 
tion of the receiver. See Fig. 1. This 


second detector 
color 


color subcarrier 


could use 
color 
color 
remove the 
ccoiver color 
subcarrier color 


possesses 


stages 


Fig. 1. 


Block diagram of the chrominance section of a color television receiver. 


section is concerned only with the 
color portion of the signal and it con- 
sists basically of a bandpass amplifier, 
the J and Q demodulators, and J and Q 
amplifiers and phase splitters. The out- 
put of the system is fed to the matrix 
network where, in combination with 
the monochrome or Y signal, we re- 
obtain red, green, and blue voitages 
which are then applied to the prope 
control grids of the tri-gun color tube 

The complete circuit of the chromi- 
nance section of a television receiver 
is shown in Fig. 2. The incoming sig- 
nal, which contains both chrominance 
and luminance is applied 
to the grid of the bandpass amplifier 
This tube will permit the signals to 
pass at all times except during the 
horizontal retrace period (including 
the color burst) when the tube is keyed 
to cut-off by a negative voltage 
obtained from a winding on the 
zontal output transformer 
is applied to the 
bandpass amplifier through a .01 ufd 
condenser. The tube is keyed out dur- 
ing the burst interval in order to 


components, 


pulse 
hori- 
The pulse 
grid of the 


screen 


color 


unbalance in the color back- 
ground due to the d.c. restorers clamp- 
ing on the color burst rather than on 
the tips of the syne pulses 

The control grid of the bandpass am- 
plifier operates in conjunction 
with a color killer stage. This latter 
stage (not shown in the diagram) 
biases the bandpass amplifier to cut-off 
when no color signal is being received 
However, when a color signal is active, 
the color killer stage 
and the bandpass amplifier is able to 
function normally. In this way we avoid 
having spurious signals through 
the color system when it is inactive 
and produce random colors on the 
screen 

A filter in the plate circuit of the 
bandpass amplifier has a bandwidth of 
approximately 2.4 to 5.0 me. See Fig. 3 
This enables the circuit to pass only 
that portion of the total signal contain- 
ing the color information. The rest of 
the signal, containing only mono- 
chrome or luminance voltage, is sharply 
attenuated 

A chroma control terminates the 
filter and with it the set viewer can 
adjust the depth of saturation of the 
colors in the picture. The need for such 
adjustment may because of the 
level of the surrounding light in the 
room, because of the personal prefer- 


avoid 


also 


removes its bias 


pass 


arise 


The exact circuitry varies from set to set. 
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ence of the viewer, or because of va- 
riations in the color circuits of the 
receiver. Whatever the reason, the con- 
trol is not a particularly critical one 
and it may be varied over a considera- 
ble range without overly distorting the 
picture as far as its tonal values are 
concerned 

From the chroma control, the signal 
is fed in equal measure to the control 
grids of the J and Q@ demodulators. At 
the same time both receive, at 
their suppressor grids, a 3.58-mc. sig- 
nal. The latter represents the missing 
color subcarrier and is needed in the 
demodulator to properly reproduce the 
original J and Q color video signals 
The 3.58-mce. signal which the J demod- 
ulator tube receives is 90° out-of-phase 
with the 3.58-mc. voltage applied to the 
Q demodulator. This is required since 
the J and Q sidebands themselves are 
90° out-of-phase with each other 

The detected Q signal appears at the 
plate of V,. and is passed through a 
0 to .5-mce. filter before being applied to 
a Q phase splitter. The latter stage 
then supplies negative (at its cathode) 
and positive (at its plate) Q signals 
necessary for the matrixing network 
into which the signals are fed 

The 3.58-me. color subcarrier signal 
is not required beyond the demodulator 
and it is shunted away from the grid 
of the phase splitter by the series-reso- 
nant trap Lw, C 

In the J channel, the detected 7 sig- 
nal is passed through a O to 1.5-me 
filter and then through an J amplifier 
and an / phase inverter being 
applied to the same matrixing network 
Positive I signals for the network are 
obtained at the plate of the J amplifier; 
negative 7 signals appear at the plate 
of the following phase inverter 

A 5 microsecond delay is designed 
into the J system and its purpose is to 
slow down all 7 signals so that they 
keep in step with the corresponding Q 
signals. The time it 
pass through a system is found to be 
inversely proportional to the bandpass 
of that system. That is, the narrower 
the bandpass, the longer it 
signal passage. In a color receiver, the 
Y channel has the narrowest bandpass 
(0-5 me.) and its suffer the 
greatest amount of The band- 
pass of the J chennel extends from 
0-1.5 me. and so its signals are not 
slowed down as much as the Q signal 
Finally, the Y or monochrome channel 
has the widest (0-3.2 me.) 
and its signals are delayed the 
passage 

To insure that the 
nals arrive at the same 
instant, it is to artificially 
increase the delay time of the Y and / 
signals to that of the Q signal. In the 
Y channel, this is done by inserting a 
1.0 microsecond delay ling In the 7 
channel, the additional delay required 
is on the order of 5 microsecond. Whil 
no special delay line is employed in the 
I circuit of Fig. 2, the over-all charac- 
teristics of the system shown 
that this 
present in 


tubes 
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takes a signal to 


takes for 
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Fig. 2. Schematic diagram of the chrominance circuits of an RCA color TV receiver. 


form. That is, each section of the cir- 
cuitry contributes some share toward 
the delay and by the time the signal 
has arrived at the matrixing network, 
it has been moved back in step with 
the @ signal. 

Note that the J channel has one am- 
plifier stage more than the Q channel 
This is due to the narrower bandpass 
of the Q@ channel. A narrower bandpass 


permits us to use higher load resist 


Nott Part 
ppeared in the 


miring 


nts each 


le fore 


ances, With a corresponding increase in 
gain. The difference in gain of the 
demodulators is on the order of almost 
7 to 1 For a 2-volt peak to-peak sig 
nal input, the peak-to-peak value 
the signal at the plate of the @ 
modulator is 20 volts, while at 
plate of the I 


3 volts 


two 


demodulator it is 


The Matrix Section 


matrix or 
where the 


The 
place 


mixing section is the 


I, Y, and Y 


signais 


combine to reproduce the original red 
green, and blue signal voltages. There 
are a variety of mixing networks pos 
sible, but the most economical and 
straightforward is the resistive net 
work. See Figs. 2 and 4. From the 
NTSC specifications, the J and @Q sig 


nals have the following composition: 


I 27 (B-Y) 
Y 411 (B-Y) + 
These represent and 
if we them simultaneously for 
B-Y and R-Y we obtain 
B-Y 1.729 Li 
or B Y + 1.72Q Liu 
and R-Y 629 + 961 
or : Y 629 + 96] 
what do these equations tell 
us? They reveal that if we take 1 volt 
of signal from the }¥ 72 
positive a] 
channel, and 1.11 
voltage trom the 
1 volt of blue 
not restricted to 


74 (R-Y) 
ik (R-Y) 
two equations 


solve 


and 1.7% 
voltage from the @ 
volts of negative I 
I channel, we 
signal. Of course, we are 
small; 


oltawe S, Aas 


channe! 
volts of 
obtain 
voltages this 
much large 
maintain the same relative 
relationship between the J, Q@, and Y 
taken from these three chan 
matrix 
ignal is obtained by 


we may use 


long as we 


voltages 


nels feeding into the network 

The red 
different ‘and 
of the Y, J, and @ voltages than were 
used for blue. This is indicated by the 
last equation and the red 
then dealt with 

Still 


this can be 
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Fig. 3. Response of the bandpass fil- 
ter in the plate circuit of the band. 
pass amplifier of the circuit in Fig. 2. 
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Fig. 4. The matrix network for com- 
bining the Y. L and Q signals in the 
proper proportions to give red, green, 
and blue signals in circuit of Fig. 2. 


(G-Y) 51 (R-Y) 19 (B-Y) 
and from this, by a little mathematical 
manipulation, 

aG-Y 64Q 281 
or 

G Y 649 281 
Hence, within the same matrix, we can 
obtain the desired green signal by com- 
bining 1 volt of Y signal with .64 volt 
of negative Q signal and .28 volt of 
negative 7 signal. 

The foregoing equations make it evi- 
dent why a resistive matrix network 
can work and also why positive and 
negative J and Q voltages are required, 


Fig. 5. Schemati 


whereas from the Y channel only a sin- 
gle positive signal is needed 

Let us return now to Fig. 2 and 
briefly check the red, green, and blue 
amplifiers to make certain that the 
voltages they receive at least conform 
in polarity to the voltages indicated in 
these equations 

The green amplifier (or “adder as 
it is labeled on the diagram) receives 
a Y voltage, a negative J] voltage, and 
a negative Q voltage. The circuit, of 
course, is so designed that these signals 
are present in the ratio of 1 to 28 to 
64 

The blue amplifier receives a Y volt- 
age, a negative J voltage, and a posi- 
tive Q voltage. Finally, the red ampli- 
fier receives a Y voltage, a positive I 
voltage, and a positive Q voltage 

Each of these voltages is passed 
through two video voltage amplifiers 
and then applied to its respective con- 
trol grid in the tri-gun picture tube. 
jandpass of each system is on the or- 
der of 3.2 me. Over-all gain controls for 
the green and blue channels are pro- 
vided to permit the gains of these sec- 
tions to be adjusted relative to the red 
channel. In the initial tri-gun picture 
tubes that were made, the efficiency of 
the red phosphor was lower than the 
efficiencies of the green and blue phos- 
phors. To compensate for this, more 
drive was required at the red control 
grid, or what is the same thing, less 
drive for the green and blue grids. Ad- 
justment of the two gain controls 
served to satisfy this condition. A d.c 
restorer is included in each path to 
bring each color signal to the proper 
level before it is applied to the picture 
tube 

The chrominance channel! of another 
color television receiver is shown in 
Fig. 5. The complete signal is brought 
to the grid of the handpass amplifier 
from the master contrast control. The 
tube admits all of the signal except the 
color burst because during this interval 
it is keyed off by a negative pulse ap- 
plied to the screen grid. 

In the output circuit of the bandpass 
amplifier there is a 2.1 to 4.2 me. band- 


pass filter terminating in a 500-ohm 
chroma control (“color intensity con- 
trol”). As before, the chroma control 
governs the amount of color signal 
reaching the rest of the chrominance 
section and hence it regulates the in- 
tensity or saturation of the colors 
viewed on the picture tube screen. The 
color signal receives an additional 
stage of amplification beyond the 
chroma control and then it is fed in 
equal measure to both the J and Q de- 
modulators. 

The demodulators in this system are 
also the recipients of two additional 
voltages. One voltage, in the form of a 
negative biasing voltage, is obtained 
from a color killer tube. When a color 
signal is being received, this bias volt- 
age drops to zero and both demodulat- 
ors conduct. On the other hand, when 
no color signal (and hence, no color 
burst) is present, the negative voltage 
from the color killer tube is high 
enough to cut both demodulators off. 
The over-all effect, then, is the same 
in this system as in the previous one, 
although the approach is slightly dif- 
ferent 

The second voltage applied to the / 
and Q demodulators is provided by a 
3.58-me. generating section. This is the 
missing color subcarrier and is applied 
in equal measure but with a 90° phase 
difference to each demodulator. The 
tubes then mix this signal with the in- 
coming color sidebands to provide the 
detected I and Q color signals at the 
output. 

In the J channel, there is a 0-1.5 me. 
low-pass filter, an amplifier and a 
phase splitter. Also, sufficient delay is 
incorporated in this circuit to force the 
I signal components to keep in step 
with the Q signal components. Positive 
and negative J signal voltages are 
available at the plate and cathode ter- 
minals, respectively, of the phase split- 
ter for use in the matrix network 

The Q channel is somewhat less ex- 
tensive, containing only a phase split- 
ter and a 0-.5 me. low-pass filter. The 
output from this section, too, is fed to 

(Continued on page 75) 


c diagram of a chrominance section with a chroma amplifier stage. 
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DELCO RADIO MAKES ITS OWN OF POWDERED IRON 
FOR HIGH-QUALITY PERMEABILITY-TUNED COILS! 


FINAL TEST ON IRON CORE ASSEMBLIES AT 
DELCO RADIO. Here, all iron core assemblies are 
carefully checked for permeability and separated 
into very narrow tolerance permeability groups. 


July, 1954 


To insure quality performance, Delco Radio exercises rigid 
control over the components used for both original equipment 


and service parts in its auto radios. 


For example, the powdered-iron cores of Dele o Radio's RF, I] 
or tuning coil assemblies are made to exacting specifications at 
the Delco Radio plant. Powdered iron is treated with a binding 
agent and then compressed into shape by a special machine 
Skilled craftsmen attach the connector, and the head end of the 
core is notched for the tuning tool blade. The core is now ready 


to be inspected and sent to the tuner department. 


This careful manufacturing results in greater customer 
satisfaction—always. Delco Radio service parts, made by the 
world’s largest manufacturer of auto radios, are availabl 


through your LMS Delco Electronic Parts Distributors. 
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HE Oslo | 
versity ol 
Oslo 


fudents Radio Club, Uni- 

Blinderen, Blinderen, 
7.210, 11.850 
SBR400 :2 


Norway, uses 
The two 
type and S.F.R.P. 500 in 
push-pull. Input of the final amplifiers 
is BOO watts. Plans to use half-wave 
dipole on 7.210 and halt- 
11.850. Has no tow- 
ers, but has antennas atop the Physi 
cal Institute of Oslo University, a 
building about 90 feet high 
directional antenna system. Transmit- 
and Blinderen, a 
suburb 5 miles north of Oslo’s cente: 
The station has no interval signal, but 
at the 

sions a 
student 
played 
twice during each transmission 
is the Oslo Student Radio Station.” 
Plans have been made to build better 
antennas. Began broadcasting Aug. 24 
1950 Verifies reports by 
ecard, letter; would preter reports in 
English, French, German, or a Scan 
dinavian language Transmissions are 
bi-annual and take place only Aug. 30 
Sept. 7 inclusive at 1705-1735 
times 1715-1745) Next transmission 
will be August-September of this year 
Transmissions are 

tion with Students 
grams are mostly glimpses of student 
life in Oslo. The participants, like the 
technicians, are all students 
(URDXC) Be on the lookout for this 
7.210, 11.850, Aug. 30-Sept. 7, 
around 1705-1745 
have to wait 
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ters studios are at 
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recording of a 
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Radio Club Notes 

Luis Diez Alonso (FA-1-12- 
U), Santander, Spain, advises that the 
second International Technical 
ference of Radio Amateurs will be 
held in Santander, Aug. 16-22. ‘The 
conference has been organized by the 


Spain 


Con- 


Spanish Union of Radio Amateurs un- 
Mendenez 
University, San 
first such event was held 


der the sponsorship of the 
Pelayo International 
tander. The 
in 1952 
USA -The Newark News Radio 
Club has chosen these officers for the 
coming year Irving R. Potts 
dent; Walter L. Townley 
Albert J. Sauerbier, 
tary jonjamin 


presi 
treasurer; 
executive 
Feinstein, assistant 
executive secretary; G. Dudley Clarke, 
Canadian vice-president, and Charles 
kk. McCormick, Norman L. Maguire, 
Roger Legge, Abe Cohen, Charles S 
Sutton, Donald Hill, Robert W. Gor- 
such, Eugene S. Allen, Charles P. Ath- 
erton, William N. Roemer, Ben Adams, 
Jr., Robert W. Botzum, vice-presidents 
The club recently held its 26th Anni- 
versary Dinner at Eatontown, N. J 
7 ” * 
Around the World 

Anglo-Egyptian Sudan Radio Om- 
durman now uses new 4.975, 7.5 kw., 
and 6.437, 700 watts; no change in 
schedule; has no crystal control which 
may account for Varying frequencies 
reported (to around 4.995A at times) 
(Scheiner, N. J.) 

Angola Radio Diamang, 9.340, Dun- 
do, noted 1305 with popular musicals, 
vocals in English by man; at 1316 iden- 
tified in Portuguese and continued 
with piano music; wiped out 1328A by 


secre 


Short-wave listeners will have an opportunity August 30-September 7 to try to log 
the Oslo Students Radio Club, University of Blinderen, Blinderen, Oslo, Norway. 
around 1705-1745 EST on 7.210 and 11.50. Broadcasts are made only bi-annualiy 
during the observance of “Students Week.” It is considered a very choice contact. 


CWQRM. (Pearce, Englai Luanda 
11.862, noted 1400-1730 when closes 
with “A Portuguesa.” (Rowell, Minn.) 
Lately, Radio Oesterreich 
Vienna, has been using 9.490A at times 
instead of 9.665 around 0300-0400 and 
other times Noted 
9. 490A around 1200 
Azores—-Ponta 


Austria 


some days on 
England) 
Delgada has been 
noted by Pearce, England, and Nib- 
lack, Ind., on new 11.925A at 1590- 
1600, but since this was compiled may 
have gone on schedule of 
1400-1500 

Balearic Tslands Radio Menorca 
7.405 tuned 0925 with classical 
and songs 


(Pearce 


Suwrime 7 


music 
man and woman announc- 
ers in Spanish, went off with Spanish 
National Anthem 1000 tuned 
1455 when was good level light 
musicals. (Pearce, England) 

OTM, 6.295, Leo- 
1830 with relay from 
ORU, Brussels, to 1846, followed by 
announcement for Radio Congo Belge 
then left air. (Ferguson, N. C.) Noted 
with news in French, Flemish 0005 
0020. (Morris, O.) 

Belgium  ORU4 15.335 
noted from 1200 in French, Dutch, ex- 
cellent level. (Morris, O.; Miller, Ga.) 
ORU has made seasonal change from 
9.767 to 11.850 for broadcast to North 
America 1900-2200, still relayed by 
OTC, Belgian 9 655 
Il.) 

Brazil ZYK3, Recife, signs off in 
English after Spanish program around 
2120 on 11.825A; has news in Portu 
guese just prior to closedown. (Bul- 
mur, Brt. Columbia) Lately, Radio 
Record, PRB22, Sao Paulo, has been 
using 11.960A instead of 9.505. (Saylor 
Va.: ISWC, London) Sao Paulo, 15.135, 
noted 1830. (Rowell, Minn.) Radio 
Tamoio, 9.610, noted strong level 2000 
in Portuguese Il.) PSL 
heard on 7.940 in Portu- 
guese session 1730-1800 closedown 
(Ferguson, N. C.) 

British Honduras—ZIK2, 3.300, Be- 
lize, noted 2130-2230 closedown with 
songs and announcements in English 
(Reidler, Pa.; Dexter, Iowa) Some 
days heard as late at 2353 closedown 

(Continued on page 93) 
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**He says he’s heading for WALTER ASHE where the “Surprise’’ Trade-Ins come from”’ 


— AMATEUR GEAR — Most economy-minded folks will make a beeline for 
a bargain. And there's no better bargain anywhere 
than the money saving kind made possible by our 
ELMAC AF-67 “a — 
TRANS-CITER Surprise” Trade-In Allowance on your used test and 
ser cianees communication equipment. Get your trade-in deal 
working today! Wire, write, phone or use the 
handy coupon below. 


TEST EQUIPMENT 
The Perfect Pair for FM-AM-TV Servicing 


PRECISION APPARATUS 
Multi-Band Signal and Marker 
Generator. 88-240 MC range. 

Model E-200C. Net $76.93 


NEW JOHNSON VIKING RANGER TRANSMITTER- 
EXCITER KIT. 75 watts input on CW, 65 watts on 
phone. Bandswitching 160 through 10 meters. Self- 
contained VFO, modulator and power supply. TV! 
suppressed. Less tubes. Model 240-161. Net $179.50 


PRECISION APPARATUS 
Wide Range Sweep Signal 
Generator. 2 to 480 MC range. 
Model E-400. Net $136.95 


HALLICRAFTERS SX-71 Less speaker. Net $249.95 
Matching speaker. Net $19.95 


seaeeenaeeenae FREE CATALOG! ****%*%7%7%"7%°""7% 


R.7-54 


All prices f. 0. b. St. Lowis « Phone CHestnut 1-1125 


Walter Gohe 


1125 PINE ST. « ST. LOUIS 1, MO. 


July, 1954 


WALTER ASHE RADIO COMPANY 
1125 Pine Street, St. Lovis 1, Missouri 


© Rush “Surprise” Trade-in Offer 


Lace eeeee eee eeaece 


for 
(show make ond mod n er of new equipment desired 


0) Rush copy of lotest Catalog 
Nome 
Address 


City Zone Stote 


Feeeeeeeeaeae sane ees 


Mac's RADIO 


© SERVICE SHOP 


I 


AC had come down to his service 

shop this warm July evening to 

try out some new test records and 
a test tape he had just received. While 
he was busy running the signal-to- 
noise checking portion of the test tape 
through the recorder, he heard the 
front door open and bang shut 

“Hat” came the accusing voice of 
Barney, his assistant, as the youth 
strode through the door of the service 
department. “You trying to put some- 
thing over on me? What's the idea of 
sneaking down here after hours? 
What're you holding out on me?” 

“Now calm yourself, Buster, before 
you melt a connection,” Mac _ said 
soothingly. “It just happened these 
records and tapes came in late this af- 
ternoon after you had gone home, and 
I was eager to try them out at a time 
when I would not be interrupted—I 
hoped,” he added pointedly 

“You could have let me know,” Bar- 
ney grumbled. “I saw a weather fore- 
cast for heavy thunderstorms for to- 
night, and I came down to be sure I 
had pulled the master bench switch 
Gosh,” he broke off, as his eye caught 
Sight of a stack of red, yellow, green, 
and blue, 5- and 7-inch plastic reels, on 
two of which were wound rolls of green 
and blue plastic tape, “are those the 
test tapes?” 

“Nope. Those are just some of the 
new colored reels and tapes recently 
put on the market. I'm going to try 
and work out a color-code scheme for 
filing our recordings that will let us 
know at a glance if a particular reel 
of tape is important not-to-be-erased 
material, is recorded from the micro- 
phone or by direct pickup, or if it con- 
tains blank tape, etc. Since we have 
five colors of reels, including the trans- 
parent, and three colors of tape, count- 
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By JOHN T. FRYE il 


0 


THOUGHTS ON TEST EQUIPMENT 


ing the conventional brown, the pos- 
sibilities are considerable, and I want 
to work out a system that is simple 
and easy to remember but that will 
allow us to file our tapes under many 
color-keyed listings. 

“The test tape is on this five-inch 
reel,” he said. “It and those test rec- 
ords over there are the ones we read 
about in that article in the May issue 
of Rapio & TELEVISION NewS as being 
released by the Dubbings Company.” 

“Say, you're really becoming pretty 
loopy about this tape business, aren't 
you?” Barney asked quizzically. 

“Couldn't you change ‘loopy’ to ‘in- 
terested’ ?"” Mac asked. “I'll confess I'm 
greatly intrigued by the possibilities 
of tape recording, especially now that 
it is possible to record light images and 
other information on tape as well as 
sound. I keep thinking that possibly 
there is something here that will solve 
a problem that is beginning to be a big 
one.” 

“What's your problem?” 
wanted to know. 

“It's not just my problem; it’s the 
growing problem of every service tech- 
nician. In brief, it seems to me that 
the test equipment situation is getting 
somewhat out of hand. We've reached 
the point where our service instru- 
ments are more expensive, more com- 
plicated, more subject to trouble, and 
harder to learn to use than the ap- 
paratus upon which we work. If things 
keep on at the present rate, it does not 
take too great a stretch of the imagi- 
nation to picture a time soon when the 
technician will be so busy studying and 
selecting new service equipment, learn- 
ing how to use it, and keeping it in re- 
pair that he will not have any time left 
over at all for doing service work.” 

Barney grinned broadly at this pic- 


Barney 


ture. “Guess it is not too far-fetched 
at that,” he conceded. “The other day 
I counted up a total of sixty some 
tubes that are in use in just our test 
equipment. Sixty tubes and their as- 
sociated circuits represent a lot of 
room for trouble. Much of that equip- 
ment, too, must or should be constant- 
ly checked to be certain it is operating 
as it ought to. As a ‘ferinstance,’ we do 
not depend upon the calibration of the 
sweep generator but use our marker 
generator to indicate exact frequen- 
cies; then we do not rely on the ac- 
curacy of the marker generator but 
check it against a crystal oscillator; 
and finally, we do not take the crystal 
oscillator frequency for granted but 
check it against WWYV. Sounds kind 
of wacky, doesn't it?” 

“Sure does,” Mac agreed, “and that’s 
only one example. The increasing num- 
ber of articles we see in service maga- 
zines on how to check, how to main- 
tain, and how to use the many, many 
service instruments considered essen- 
tial for present-day radio and TV serv- 
icing is a key to how serious this state 
of affairs is becoming. You've got to 
keep in mind that all thought and 
energy expended on service’ instru- 
aan is so much lost motion as far as 
direct addition to your income is con- 
cerned. When you are studying and 
working on service instruments, you 
could be working on a radio or TV set 
and being paid for doing so.” 

“But if you really know your service 
instruments and if you keep them in 
good shape, you can do more and faster 
service work,” Barney argued 

“I'm not disputing that,” Mac ex- 
plained; “but what I am trying to say 
is that anything that takes your at- 
tention away from the essential job of 
repairing sets cuts into your income. 
Service technicians are constantly be- 
ing told they should become better 
businessmen, which is another way of 
saying they should evaluate all their 
procedures strictly according to 
whether or not these activities in- 
crease their net income. Up to a point, 
time and money spent on service equip- 
ment will still yield an increased in- 
come in spite of the fact that the 
money is subtracted and the time is 
diverted from the service business 
proper. Eventually, though, the law 
of diminishing returns whittles down 
this increase until it no longer exists. 
I'm thinking that point is not too far 
away.” 

“What can be done about it?” 

“Candidly, I'm not sure anything 
can; but I've some ideas I'd like to see 
tried. Manufacturers could help a lot 
if they would prepare service instruc- 
tions with an eye to the equipment 
found on a typical service bench rather 
than the instruments on hand in their 
own engineering laboratories. I don't 
mean they should try to write up this 
service data so that everything can be 
done with a v.o.m.; but at the same 
time I feel that service instructions 
calling for special high-gain, broad- 
band oscilloscopes, sound and video 

(Continued on page 103) 
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LOTS 


of excellent drift char- 
— acteristics and extremely accurate 
— taper curves, Mallory Midgetrols 
M ll y give your customers the set per- 
a ory formance they want—long and 
, Z trouble-free. Mallory Midgetrols 
Mi Is’ rey are engineered for precision per- 
L etro ; formance in both TV and radio sets 
a despite variations in temperature 

. and humidity. 


of simplified de- 

sign and construction, Mallory 

Midgetrols are easy to install 

2 - quickly. Round, tubular shafts can 
R o} fi y be cut fast, accurately ... are easily 
] 1t or ou adapted for split-knurl, flatted, or 

set screw type knobs. And you can 
attach AC switches without con- 


and Your Customers """"" 


from every angle— 
quality, price, performance— 
Mallory Midgetrols are right for 
you... and your customers. Use 
them always. 


Look at ALL 3 Features of this Mallory Control “Deal” 


1) With the special Mallory Control Kit you get a selection of 
controls and switches that give coverage of more than 50 radio 
and TV set models. (2) The Controls are selected on the 
basis of set popularity in your area. (3) You get FREE 

a metal storage cabinet when you buy this deal. 

Ask your Mallory Distributor or write P. O. 


Box 1558, Indianapolis, Indiana. 


MALLorY 


CAPACITORS * CONTROLS «+ VIBRATORS « SWITCHES « RESISTORS 
RECTIFIERS « POWER SUPPLIES « CONVERTERS * MERCURY BATTERIES 


APPROVED PRECIStON PRODUCTS 


P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 


“The 


oe 


PAAR ARTSNY STOR 


has a 


48-page 
catalog 


It brings you up to date on the 
latest developments in America's 
most complete line of volume 
controls, switches, capacitors, 
Printed Electronic Circuits*, and 
steatite insulators. 


Tear out the coupon 
in the 
@ 
announcement on 


page 21 


*Trademork 


HE Associated Radio Servicemen of 

New York, Inc. (ARSNY) was found- 
ed in 1947 primarily to fight a bill in- 
troduced into the New York City 
Council calling for the licensing of 
radio service technicians. The first 
hectic meetings of the group provided 
a membership of approximately three- 
hundred technicians. An organization 
was formed and immediately requested 
and received free radio time to answer 
the charges of incompetence and fraud 
hurled at the legitimate radio service 
technicians by public figures. ARSNY 
was so effective in combating this bad 
publicity that the bill was shelved, and 
the hard-working legitimate service 
technicians in New York City received 
recognition. After this initial success, 
the membership realized that they had 
created a potent organization for pro- 
moting their mutual welfare, and they 
decided to embark on a permanent pro- 
gram of mutual aid. This included an 
apprenticeship program whereby stu- 
dents worked with ARSNY members 
to receive practical experience so as to 
assure a steady supply of competent 
service technicians. Also, frequent lec- 
tures on servicing were arranged and 
business-building methods were dis- 
cussed 

The introduction of commercial tele- 
vision brought many new people into 
the trade and increased the demands 
upon the technician's knowledge. What 
had been a more or less stable business 
suddenly expanded to huge propor- 
tions. The rapid sale of a high-priced 
commodity, serviceable by a_ limited 
number of available technicians, of- 
fered a tremendous profit potential to 
those in the field. To meet this chal- 
lenge, the association (now ARTSNY) 
organized regular technical lectures to 
help train its members in TV circuitry 
and fast methods of servicing. But, the 
needs of the membership became more 
and more complicated as business grew 
and the individual members found it 
necessary to specialize in either the 
business or technical aspects of servic- 
ing. To solve the problem of how to 
serve each member more effectively, 
ARTSNY divided its total membership 
into two chapters—-a business chapter 
and a technical chapter. 

Each of these chapters is headed by 
a chairman who is also a vice-president 
of ARTSNY. Each chapter has its own 
roster of officers and holds its own 
meetings at the common clubhouse. 
The business chapter holds meetings 
the second and fourth Thursdays of 
each month, at which time there are 
talks on business methods, advertising, 
licensing, and other topics of interest 
to the men who operate their own serv- 
ice businesses. The technical chapter, 
which meets on the first and third 


Thursdays of each month, presents 
technical lectures by field service en- 
gineers of TV receiver manufacturers 
and other well-known speakers. The 
attendance at these meetings is limited 
to active technicians but, of course, 
many service shop operators also at- 
tend the technical meetings since they, 
too, are service technicians, and vice 
versa, 

In addition to the preceding pro- 
gram, ARTSNY sponsors a TV clinic 
at its clubhouse. Here, at its work- 
bench every Wednesday evening, mem- 
bers bring in their problem chassis 
(those sets which have proven particu- 
larly difficult to service), and in the 
common give-and-take with other 
technicians, under the supervision of a 
field service engineer, these sets are 
serviced, and valuable training is ob- 
tained by all concerned. 

At the present stage of the organiza- 
tion, ARTSNY has about five-hundred 
members, approximately one-half of 
whom own their own businesses. To be- 
come a member, a technician must 
have at least four years of full-time 
practical experience in the maintenance 
and repair of radio and television 
equipment, as well as pass a practical 
and theoretical examination on servic- 
ing. Also, all members must subscribe 
to the code of ethics of ARTSNY 

Recently, the National Broadcasting 
Company began a publicity program to 
acquaint the people of New York City 
with the advantages of using legiti- 
mate service technicians for maintain- 
ing their radios and television sets. To 
this end, WNBC, the radio outlet and 
WNBT, the television station, are pre- 
senting spot announcements valued at 
approximately $60,000 a month, in- 
forming their listeners and viewers of 
the existence of ARTSNY, and the ad- 
vantages to be gained by using 
ARTSNY members. During these an- 
nouncements, a telephone number is 
given for ARTSNY and, at the club- 
house, a full-time paid employee 
handles all calls for service and routes 
each request to the ARTSNY member 
closest to the potential customer. The 
association also publishes a monthly 
bulletin, “ARTSNY News.” 

Realizing that a good public rela- 
tions program will go far toward ob- 
taining acceptance of its services by 
the public, ARTSNY has sponsored 
many helpful causes. One is a program 
to repair, at no charge, defective TV 
sets donated by the public for hospitals 
and institutions. The association also 
has a grievance committee to expedite 
complaints by customers against serv- 
ice technicians. All complaints are in- 
vestigated and, if fraud is suspected, 
ARTSNY assists in pressing charges 
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Buyers are getting wiser. The 
quality of their TV reception is * Z ag 
your responsibility ... and 
they'll hold you to it! For your 
> 


protection, sell and install 
WALSCO, the finest antennas 
ever built for VHF and UHF. 


WALSCO CORNER REFLECTOR (UHF) 
No other UHF antenna so effective! 


combines all three (1) extra 


WALSCO IMPERIAL CONICAL (ali-channel VHF) 
Featuring the new, exclusive 
“Barrier Disc” Insulator to prevent 
shorts and maintain lasting high gain high gain; (2) all-channel reception 
performance anywhere. Designed for (3) sharp vertical and horizontal 
directivity. Features the ho 
unbreakable X-77 Insulato: 


ilicone treated to shed dirt and 


color as well as black and white 
Not affected by dirt, moisture, salt 
will not rust. Stainless steel 
hardware prevents corrosion losse¢ moisture not affected by extreme 
heat, cold or wind 


Single Bay ... $10.95 List. Al 


permanently. Pre-assembled 


guaranteed 3 years! 


Single Bay only $9.95 List. Also available in 2 and 4 Bay Stac! 
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3602 Crenshaw Boulevard, Los Angeles 36, California Branch: 315 West Walton, Chicago, Illinois 


Overseas Distributor: Ad Auriema, inc., 89 Broad St., New York 4. N.Y Canadian Factory Distributor: Atlas Radio Corp., Ltd, 560 King $t. West, Toronto 2-8, 
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protected. 


TUBE FAILURE CHECK CHART: in 
each and every PHOTOFACT TV Folder. 
Shows common trouble symptoms and 
lists tubes whose failure may be re- 
sponsible for each type of trouble. In- 
cludes schematics of series filament 
strings for quicker reference. 
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PHOTOFACT 
data 


le servicing 


faster 
world $ best for 


more profitab 


NOW! GET THE PROOF FOR YOURSELF! 


We'll send you a Free 
Photofact TV Folder— 
just ask us for it! 


Learn for yourself how pHoToracT pays for 
itself by earning bigger profits for you! We'll 
send you the proof—a FREE specimen 
PHOTOFACT Tv Folder that shows all the fea- 
tures found consistently and exclusively ONLY 
in pHoToract. Send for your FREE specimen 
TV Folder now. Examine it. Compare it. 
You'll see why PHoToract belongs in your 
shop! And you'll want to ask your parts dis- 
tributor about the pay-as-you-earn-plan. 
Only $25 down brings you the entire 
PHOTOFACT Library. Write for FREE specimen 
TV Folder—learn now how to earn more! 


HOWARD W. SAMS & CO., INC. 
2203 E. 46th St., indianapolis 5, Ind. 


HOWARD W. SAMS & CO., INC. 
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SAVE THAT RECTIFIER 


By JOHN P. FATH 


Don't throw away those 27 % volt 35Z5GT's! They can 


be used in this low-voltage a.c.-d.c. power supply. 


LOW-VOLTAGE a.c.-d.c. power sup- 

ply is a very useful piece of equip- 
ment to have around the shack whether 
you're a radio and TV technician, home 
experimenter, or a ham. Despite the 
ever-faithful “junk box” which all 
shacks possess there is always the cost 
of the rectifier tube to take a small nip 
out of the wallet. If you should choose 
a rectifier which requires a series heater 
dropping resistor—you then have an- 
other addition to the initial cost. Should 
you choose the 117-volt heater type you 
ean expect an early replacement since 
these tubes are notorious for their heater 
burnout problems. Why buy a rectifier 
for these power supplies when in all like- 
lihood you've been throwing away per- 
fectly good rectifiers? Use “2744” Z5CT 
rectifiers in your supply. 

It is well known that the major cause 
of rectifier failure in a.c.-d.c. radios us- 
ing the 35Z5CT is a burnout of the pi- 
lot lamp section of the heater. A quick 
look at a tube manual will show that 
approximately four-fifths of the heater 
is still good and will heat the cathode 
sufficiently for completely satisfactory 
service, 

The heater is divided into the panel 
lamp section, which is rated at 7% volts 
with no panel lamp shunting it, and the 
main section rated at 27% volts (35 
volts minus 7'% volts). It is an easy task 
then to build a half-wave power supply 
using a series-dropping resistor to obtain 
the required 27'% volts at 0.15 ampere. 
The writer has employed such an ar- 
rangement in an “intercom” unit using 
a 50L6GT and a 12SQ7CT in series with 
the “27'2” Z5CT and a 160-ohm line 
cord, The unit has been in service for 
seven years now and has never had a 
tube replacement. 

After saving four of these “lame” 
35Z5CT tubes it becomes unnecessary to 
obtain a series current-limiting resistor 
because it is a simple matter to wire the 
tube heaters in series to obtain full use 
of the line voltage and also to gain 
the advantages of bridge rectification. It 


is possible to obtain the full current 
capability of the 35Z5CT in these cir- 
cuits, ice., 100 milliamperes. The fact 
that the cathode is not up to design tem- 
perature is of no consequence as the co- 
pious supply and zero cost will com- 
pletely overshadow the replacement 
problem. 

The circuit of Fig. 1 shows a bridge 
rectifier which provides either positive 
or negative voltage with respect to 
ground by the simple expedient of con- 
necting the “minus” terminal to the 
ground post for the former polarity or 
connecting the “plus” terminal to the 
ground post for the latter polarity. The 
circuit can be “dressed up” by adding a 
117-volt pilot lamp, a fuse, and a 
“plate” switch, as indicated by the 
dotted lines. Note that the “plate” 
switch is on the load side of the power 
supply instead of directly in the plate 
lead of the rectifiers. This is recom- 
mended because of the large value of 
the input condenser. The instantaneous 
impedance of the filter system is zero 
ohms at the instant that the power is ap- 
plied to the plates (assuming the cath- 
odes are already up to operating tem- 
perature) causing excessive current to 
flow through the rectifiers and seriously 
damaging the cathodes. By placing this 
switch in the load side of the power sup- 
ply we overcome this problem since the 
filter condensers are fully charged at all 
times. Without the “plate” switch, the 
aforementioned condition never obtains 
as the cathodes come up to temperature 
so slowly that the rectifier internal re- 
sistance limits this “surge” current to 
low values until the condensers are fully 
charged and the cathodes are up to 
temperature, 

When operating the power supply 
with one side of the output grounded it 
is important to remember that the chas- 
sis can be operating at or near line po- 
tential through the rectifiers and there- 
fore constitutes a safety hazard unless 
a line-isolating transformer is employed 
by the operator. —0-- 


Fig. 1. Schematic of bridge rectifier using “lame” 35Z5GT rectifiers. See text. 


if 40/40 ufd., 150 v. elec. cond. 
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Ss D.p.s.t. toggle switch 


R 25.000 ohm, 1 w. res 
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100 ma., 250 ohms or less filter 


Ss S.p.s.t. toggle switch (optional—see text) 
PL,—117-volt pilot lamp (optional—see text) 
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BUILD YOUR OWN 


@ TEST INSTRUMENTS 
@ AMPLIFIERS 
@ RECEIVERS, etc. 


Aeathhetl move o-9 
OSCILLOSCOPE KIT 


4 New features unheard of in a kit oscilloscope have been added to the already 
popular Heathkit series. All top quality components are used including a 
brand new RCA SUPIL CRT. Ten other first line tubes complete the lineup 
Voltage regulation provides a rock steady pattern regardless of normal 
line voltage variations. A built-in blanking amplitier eliminates the retrace 
line entirely. Other important advantages are a phasing control, Z axim 
input, direct connections to the deflection plates, 1 volt peak-to-peak 

calibration voltage and a calibrated grid screen 
Wiring is simplified by the use of the harness technique which also results 
in a neat professional appearance. Extremely wide vertical bandwidth 
allows accurate reproduction of even a 500 KC square wave. Excellent 
focusing characteristics are made possible by the use of the new KCA 
Shipping ,UP1 CRT and a spot shape control, One of the most versatile of test 
W?. 28 Ibs instruments, the Heathkit 0-9 Oscilloscope will be invaluable in the cadiw 
and ‘TV service shop, as a work project in schools and for all types of cireuit 
investigation work in the laboratory. Ita new features make Model O-9 
comparable in every way to many commercially built oscilloscopes selling 
for as much as $400. Don't pass up this opportunity to add a really tine 

instrument to your service or experimental lab 


AWeathhit 
ELECTRONIC SWITCH KIT 


The Heathkit Electronic Switch Kit MODEL 
will further extend scope ap mn $-2 

by permitting simultaneous obse 

tion of two individually aan $ 50 
traces. Continuously variable switch e 
ing rates 10 cps to 2,000 cps in three 
ranges. Will also serve as a square 


Shipping 
wave generator over the range o 
switching frequencies Wr. 11 Ibs. 


VOLTAGE CALIBRATOR KIT 


The use of a Voltage Calibrator will greatly 

increase oscilloscope usefulness. Provides a 

convenient method of making peak to peak 

voltage measurements by establishing a rela- 

tionship between the unknown wave shape MODEL VC-2 
and the Voltage Calibrator. Voltage ranges 

01-100 volts peak to peak. The Voltage Cali $] 45° 
brator features direct reading scales and a e 
regulated power supply system 


Shipping Wt. 4 Ibs. 


Aeathhil VACUUM TUBE \ 
VOLTMETER KIT ™ 
~ 


The beautiful new 1953 Heathkit Model V-6 VT'VM, the world’s most popular kit 
instrument, now offers many outstanding new features in addition to retaining all MODEL V-6 


of the refinements developed and proven through the production of over 70,000 
VTVM kits. The Heathkit VIT'VM now features extended voltage ranges with 50° 
greater coverage on the DC range. New 1'» volt low scale provides well over 2', $ 
7 


eR ce me ome eae 


inches of scale length per volt pe rmitting faste ‘fr measureme ~ with greater accu 

racy. AC and DC ranges are 0-1.5-5-15-50-150-500-1500 volta (1,000 volts 

maximum on A Ohmmeter ranges are X1, X10, X100, X1,000, X10K, X 100K 

X1 meg. Measures .1 ohm to 1,000 megohms. Other features are db scale, center Shipping 

scale zero adjust and polarity reversal switch. High 11 megohm input resistance Wr. 6 lb 

virtually eliminates circuit loading “ 
The low anti-inflation price of this tremendously popular kit includes all tubes, 

necessary constructional material, test leads and the construction manual 


AWeathhkit AC VACUUM TUBE 
VOLTMETER KIT 


AWeathhit 
HANDITESTER KIT 


The ever popular Handitester is 

now supphed with a Simpson 400 

MODEL M.-1 microampere meter movement 
Provides AC and IC voltage 

$145° ranges 0-10. 30-300-1,000. 5,000 
e volta, Ohmmeter ranges 0 34,000 

and 0. 300,000 chime, DC current 

Shipping measurements 0-10 and © 100 
Wr. 3 Ibs. milliamperes. A completely self 


contained portable instrument 


A new amplifier type AC VTVM 
that makes possible those sentitive 
MODEL AV-2 "™easurements so essential in 


laboratory or audio work. Ten 
$2950 voltage ranges covering from .01 
KMS full scale to 300 volta KMS 
‘ bd full scale. Input impedance 1 
Shipping megohm with frequen y response 
Wt. 5 Ibs 0. 50,000 cycles. ‘Ten DB ranges 
from »2 to +52 DB. Four diodes 
in meter bridge circuit for maxi- 

mum linearity 
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EATHKITS for the ENGINEER 


Heathkit 
RESISTANCE SUBSTITUTION ‘es. 
BOX KIT 


Choice of 36 awitch 
selected resistance 
values 15 ohma to 10 
megohmsa. All stand 
ard RTMA 1 watt 
10° resistors. Buy 
several for 
those lab 
and service 
applications 


AWeathhdl VISUAL AURAL 
SIGNAL TRACER KIT 


MODEL RS-1 
Ship. Wt. 4 50 
3° 


2 Ibs. 
new Meathbet 
20,000 OHMS PER VOLT 
checks phono cartridges 


hewn phon" eartrdige MULTIMETER KIT 


hones. tuners, etc. Let the Here is the solution to all service 
Feathkit Visual Aural Sig problems requiring a portable meas- 
nal ‘Tracer help you uring device of high accuracy. 20,000 
ohms, volt sensitivity on DC and 
00 ohma/volt on AC. Full acale 
voltage ranges of 1.5, 5, 50, 150, 500, 
1500 and 5000. DC current ranges of 
150 microamperes; 15, 150 and 500 
milliamperes; and 15 amperes. Ke- 
sistances are measured from .2 ohms 
to 20 megohma in 3 ranges and deci- 
bela from 10 to +65 db. 
Model MM.-l1 uses standard 
commercially available batteries 
and is not affected by strong KF 
fields as encountered in and near 
transmitting equipment. 1° pre- 
cision resistors on a very easily wired 
ring type range switch and a highly 
accurate Simpson 50 microampere 
meter fully qualifies the Heathkit Multi- 
meter for close tolerance laboratory and 
service work. The meter movement is 
placed in a recessed position for max- 
imum non-glare readability. The kit 
includes the attractive black bake- 
GRID DIP METER KIT lite cabinet, 2 color meter scales, 
(me hand operation. 5 >» 
pre-wound coils cover 
250 MC. Controlled 
sensitivity. Usable 
as an oscil 
lator or an 
absorption 
wave meter 
Extra low 


Designed especially for 
service applications in AM 
SW-FM-TV repair work 
KF and audio two channel 
input. More than adequate 
nenaitivity new noise lo 
cator circuit — calibrated 
wattmeter— substitution 
speaker — visual signal 
indication. Can be used 


with seope and VTVM 


MODEL T-3 $235° 


Shipping 
Wr. 10 Ibs. 


AWeathhit 
CONDENSER CHECKER KIT 


An instrument designed solely 

for ite partic ular job. Not a 
“sideline” or a multiple function 
instrument. Measures value and 

quality of unkhown condensers 

and resistors. Capacity range 

00001 mfd to 1,000 mfd. Resiat 

ance range 100 ohma to 5 a 4 

ohma. Sensitive electron beam _ 
indicator— five 


polarizing test p/ 
voltae, aulty toring MODEL C-2004 
$1950 Shipping 


An amazingly accurate in 
Wr. 8 ibs 


strument at this low price 


MODEL MM-1 


$26°° 
Ship. Wt. 6 Ibs. 


test leads, batteries and all other 
necessary components. Overall cabinet size is 5'%4 
wide x 4° deep x 7's” high. 


AWeathhit 


SIGNAL 
GENERATOR KIT 


MODEL SG-8 


ee $4950 


: Ship. Wt. 8 Ibs. coils avail 


e* The standars able 

FA service ineiru 
ment for align- MODEL 
ment work 1 GD-1B 


volia output from 160 KC to LLO $ 50 
195 


MC. Calibrated harmonics up to 
Ship. Wt. 4 Ibs. 


Meathhit 
TUBE CHECKER KIT 


Checks overall tube quality, 
filament continuity, and in- 
dividual elements for shorts 

and opens. Features 
chart illumination, 
harness type wiring, 
and large 3-coler 
meter scale. 


AWeathhect (asoratory 
GENERATOR KIT 


220 MC. Internal (400 CPS) and 
external madeiation Pre-calibrat 
ed coils for all 5 banda. Good sta 
bility and accuracy. All test leads 


Portable Model 
PC-2P at $34.50. Wt 


included 


MODEL TC-2 


14 Ibs. No. 91-8 Cab- 
inet only at $7.50 
Wt. 7 Ibs. No. 355 TV 


MODEL LG-1 


Picture Tube Adapt- 
er at $4.50, Wt. 1 Ib 


Weathhil \aworatory REGULATED 
POWER SUPPLY KIT 


Ship. Wt. $3950 


16 Ibs. 
A professional laboratory 
instrument designed for 
extreme accuracy in fre 
quency and output level 
Colpitts oscillator operates 
in 5 ranges from 150 KC to 

10 MC. Panel meter cali 
WATTME T E s K | T brated in output voltage 
Measure output power levels di and percent of modulation 
rectly with the Heathkit Audio Out put in excess of .1 volts 
Wattmeter, Flat response to fre Features complete shield 
quencies from 10 CPS to 250 KC, ing of oscillator, buffer and 
Full scale r inge sof 5 MW,50MW, attenuator sections; regu 
oo MW and 50 W. Db cali lated power supply and 50 
bration from 10 to ohm output cable. Com 
MODEL +48. Uses non-inductive parable instruments priced 
Aw-1 built-in load resistors pro- many times higher than the 
viding impedances of 4, cost of this new kit 


$295° 8 16 and 600 ohms 
. Meter bridge uses 4 ger- 


manium diodes 


HEATH COMPANY -: Benton Harbor 15, Mich. 
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$29°° 


Shipping Wt. 12 Ibs. 


A regulated variable 160- 
450 volt DC output power 
supply for the lab or serv- 
ice shop. Accurate voltage 
and current measurements 
with large Simpson meter 
AC supply 6.5 volts at 4 
amperes standby switch 
eliminates warmup time 
Low hum content —5 tube 
circuit, AC and DC output 
voltages isolated from panel 
for maximum operational 
flexibility. 


Ww 
AUDIO 


MODEL PS-2 


$3350 


Ship. Wt. 20 Ibs. 


air 


Ship. Wt. 
6 Ibs. 


SERVICEMAN - AMATEUR: STUDENT 


Modern design with MODEL AO-1 

built-in 1 KC gen * 

erator forAC meas- JCOMMUNICATIONS RECEIVER KIT $ 50 
vf the Wi os a e Full coverage from 550 24 { 

o ve veatstone, ~ KG to 35 MC on 4 bands 
Maxwell, Hay or , with good sensitivity and Ship. WI. 

capacitance com- : selectivity. Features ele 11 Ibs. 

parison bridges for trical bandspread, BFO 
measuring resist- headphone jack, slide 

f capacitance, induc- rule dial with ham band 
MODEL 1B-2 ‘ », dissipation fac tor identification, KF gain 0) O00 cvthe oom 
storage factor 2% control, noise limiter and e i Vv . + ry - " 
$5950 ors and precision mica phone-standby-CW st oO Ye te he d oo os we 
é ¥ “le D 4 ‘ 
° 


condensers provide maxi Tt 
switch. Top quality, high ga 
« p4 , in controlled linearity— precision multi 


mum accuracy. Completely components used through- 


Ship. Wt. 15 Ibs. AC operated ig te ee ge ge plher resstors— distortion leas than 


6 An outstanding instrument value 


Ship. Wt. 50 shielded turret assembly and 
L AWeathhit 12 Ibs. $25 ° a transformer operated power at this amazing low price 


(Less Cabinet) supply assure trouble-free 


DECADE “ ‘abinet available sepa- 
RESISTANCE KIT wtb ibe. Price $4.50. tS) Breathe AMATEUR 


"$1950 Q METER KIT TRANSMITTER KIT 


A typical Heathkit in Power input up to 35 watts on 

vason of the laboratory 80, 40, 20, 15, 11 and 10 meters 

instrument field. Here Can be crystal or VFO excited 

is the first successful Complete with modulator in 

low priced Q meter ever put socket and VFO power out 

offered in kit form. Os put provisions. Other desirable 

cillator supplies RF in features are good shielding, AC 

Individual switch selec- the range "i 150 KC to line filter, key click filter, stand 

aap oF Canty + —e j 18 me. Reads Q directly by switch and a 52 ohm coaxial 

cision resistors in 1 ohm on calibrated meter output. Model AT-1 is AC op- ° 

steps from 1 to 99,999 scales. Measures Q of a and is suitable as an - iter MODEL AT-1 

ohms. Sturdy ceramic condensers, KF resist- for a higher powered rig. Complete ¥y 50 
wafer switches featur- ance and distributed with full instructions for construc- 29 

ing | meer con- MODEL QM-1 capacity of coils. Cali- tion and use. Sh 1 y 
acts and smootn, posi- . rrate ape i ° . . 
tive detent action. $4450 Ship. wr. oe of 40 roan — - porn 

14 Ibs. to 450 mmf with AWeathhit 


vernier +3 mmf 
z All mewsurenent DECAD E Weathhit 
Aeathhit sting inequen'y af CONDENSER KIT] AUDIO GENERATOR KIT 
Switch selected 1% A new extended 


TELEVISION SWEEP silver mica preci - range 18 cycles 


sion ‘ ondensers —a 
GENERATOR KIT \ Penge at bo MD] ment’ at a re 
mmf. to 0.111 markably low 
———— mfd. in steps of price. Five con 
ee Sie meow Yee ao stivcetput con 
$ 50 MODEL DC-1 ges 08) ohm out. 
uu impedance 
44 « $7650 . oes aahagelosn MODEL AG-8 
. figure, less than 50 
Ship. Wt. 18 Ibs ee ceatetecete irom i <n SBD 
P. . . through audible Ship. Wr. 11 tbs. 


Simplify your TV align- 
ment jobs with the new 


Heathkit TS-3. Full cover- AMeathhit 


age on fundamentals from : 

MC 220 MC ats = 

ee ea a BAR GENERATOR KIT 
microvolts Automat 


blanking and wide range Small, compact and easy to 


phasing. A triple marker system ranges use, Model KG-1 supplies hori 
vontal or vertical bars for ‘1'V 


from 19 MC to 180 MC using a Colpitts 
oscillator plus the 4.5 MC crystal con- ~ ip hy may 
trolled oscillator for check points (crystal seceiver antenna terminals 
furnished). Provisions are also made for using an external marker 
Featured is the new sweep system, using an *INCKEDUCTOR con- MODEL 8G-1 
trollable inductor. Sweep width is variable from 0 to 12 MC at the lower 
KF frequencies and increases to 0-50 MC at the highest . Other : ; Ship. Wt. $145° 
advantages are power supply regulation, constant KF output level, j “ BATTERY 6 Ibs. e 
“i 


ELIMINATOR KIT 


independent marker and KF output control circuits, low impedance 


output and properly terminated output cables. The construction _ e 
manual is complete in all detail and with a reasonable amount of 5 e 6 or 12 volt opera 
care, Model ‘TS-3 will serve faithfully for many years to come e oe tion with current and WRITE FOR Fre 
" & voltage constantly 
*Trademark, C.G.S. Laboratories, *t i ee monitored. Double pro = A T A L '@) G 
Stamford, Connecticut tection with a fused 
transformer and auto 


MODEL BE-4 matic overload relay. Well fil wlog lists all kits, speci 


tered out put and all heavy duty fications, schematics 


Ship. Wt. § PBSO components. Designed for auto and latest price infor 
18 Ibs. “— dio repair and as a storage mation 
battery charger 
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New 40 page 1954 Cat 


| 


NEW HEATHKIT WILLIAMSON TYPE 


AMPLIFIER KIT 


"The ideal amplitier for custom high fidelity audio installations. 
‘Tops in performance, value and flexibility of operation. Either 
Altec 


Lansing Peerless or Acrosound output transformers 
available : 


I db 10 CPS to 100 KC, 
negligible hum and noise levels and plenty 

of reserve power for complete listening 

pleasure. Firat Williamson Type Amplifier 

supplied with matching preamplifier 


foc c rte ee 
' 


Frequency response 
Shipping W?. 9 Ibs. 


Sensitive tognetpemer operated 
& tube circuit 7 . , “ Coation } 
erage 88-108 me, Pro-aasom- PRICES OF VARIOUS COMBINATIONS: } 
bled and tuned “front end.” Ste tecetition 0 Mastod i 


ECONOMY 6 WATT 


AMPLIFIER KIT 


MODEL A-7B 


$1559 
Ship. Wt. 10 Ibs. 


az Dual inputea 
it " $ separate bass and 
treble tone con- 
trola—output impedances 
of 4, 8, and 15 ohms. Perform- 
ance far beyond that normally 


Vernier tuning with slide rule A ‘ 
type dial. outy 


plifter wit 
“ Tre 


Peers 
former, Power ip 

md = WA-P2 Preamplifier $ 

g weight 38 Ibs pped 

Amplifer 


NEW AWeathhct 


BROADCAST BAND ~ 


RECEIVER KIT \ iu. oo” 


a Trae 


MODEL BR-2 a 
Amplifier 


1 ° Amplifier 


(Less Cabinet) put Te 
Ship. Wt. ~ 
11 Ibs. 


w2am wit Tre 
n plifter ' 


iu Pee 
utput Transformer ond fF 


r 


it (Inel 
wr A 
P2 Preamp! 
ht 38 Ib 


expre nly 


Kit ! 


eee 


Complete receiver with chassis 

mounted 5's" PM Speaker and 

new rod type antenna. Covers 

the full broadcast band (550 

KC.1600 KC) with excellent 

sensitivity and selectivity. ‘ 
Operates as a receiver, 


AMPLIFIER KI 
tuner or a phono ampli- 


fier. High gain miniature q ' MODEL W-4mM 
tubes and IF trana- Tht $3975 
oem Eaay tuning i . e 
direct - 3 
oe aston ee os -@ Ship. Wt. 28 Ibs. 
Cabinet avail- The fi Heathkit Will a Anal 
able separately, » famous Heathkit Williamson Type Ampli- 
Part No. 91-9 fier is now available in a single chassis. Includes 
Shis wt. 5 power supply and power amplifier. Enjoy the 
tan Relics same high quality reproduction at leas cost by 
$4.50 eliminating the second chassis, connecting 
. cables, etc. Size 154" wide—7* high—9" deep. 
Model W-4 includes W-4M and preamplifier WA- 
P2. Shipping weight 35 tbs. Price $59.50. 


HEATH COMPANY - Be 


LOW PRICED UNIT 
WILLIAMSON TYPE 


shes l 
— ar Z 
, “549 HIGH FIDELITY 20 WATT 


lites I 
with Acroscund 
ansformer and P ver § 75! 
vy) hipping weight 10 49 1 
hipped express only . 


Se 


T | MODEL wa-P2< 


expected for the price. 
A-7C: Includes preamplifier for 
low level input devices. 
Price $17.50 


é¢ 


! 

50! 
el a) 
> 
AMPLIFIER KIT 


MODEL A-98 


$35°° 


Shipping 
Wr. 23 Ibs. 


iy 
, ¢ 


e& 
HEATHKIT HIGH FIDELITY 


Outstanding features of the 
PREAMPLIFIER KIT Heathkit 20 Watt Amplifier 
include a frequency response 
of +1 db from 20 CPS to 20 
KC, leas than 1° harmonic 
distortion at rated output. 
separate (hoost and cut) 
bass and treble tone 
controls, 4 selected in- 
put jacks, hum balanc- 
ing control and output 
impedances of 4, 8, 16 
and 500 ohms, Flex- 
ibility is emphasiz- 

ed in the input cir- 

cuits with built- 

in preamplifier 

and proper 
equalization. 


SIQ7S 292035 
Ship. Wt. 7 Ibs. ; 


Complete compensation for LP, NARTB, 

AES and early 78 recording character- 

istics. An ideal control unit for the custom 

Hi-Fi system. 5 individually controlled 
inputs, 4 turnover and roll-off switch 
ews 3 twin triode tubes, cathode 
lollower output, monitored recorder output, 
shock mounted tube chassis and proper shield- 
ing. All condensers are of the molded piastic 
type. Critical input circuits feature low noise 
deposited carbon resistors. Use it with any con- 
ventional high fidelity amplifier. 


nton Harbor 15, Mich. 


ORDER BLAN K 


SHIP VIA 


) Parcel Post 


(") Express 


(_) Freight 


() Best Way 


(PLEASE PRINT) 


QUANTITY 


MODEL NO PRICE 


—| 


tder for 
tage enclosed tor 


Enclosed find check 
Please stip C.0.0 ) po 


money 
pounds. 


ON PARCEL POST ORDERS insure postage for weight shown 


On Express orders do not include transportation charges—they will be collected by 
the express agency at time of delivery 


ORDERS FROM CANADA and APO's must include full remittance 
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Basic Color TV 


(Continued from page 62) 


appropriate matrix net- 
work 

The remainder of the chrominance 
channel consists of three individual 
6CL6 amplifiers, one for each of the 
three color signals, and three d.c. re- 
Action here is similar to that 
existing at the same point in the pre- 
vious system and additional explana- 
tion is not required 

There are many ways of handling 
the color signals and the chrominance 
circuits of one manufacturer would 
differ in some respect from those of his 
competitors. Figs. 2 and 5 illustrate 
two possible approaches. Still another 
is shown in Fig. 6 and it contains sev- 
eral interesting features. The color sig- 
nal is received from the first video am- 
plifier by a bandpass amplifier. The 
chroma control is contained in the 
cathode of this stage and as much sig- 
nal as desired is tapped off here and 
transferred to a second bandpass am- 
plifier via a 1N34 crystal. The purpose 
of the germanium crystal is closely 
linked to the negative triggering pulses 
which are fed into the circuit via R 
and L,. The negative pulses appear dur- 
ing the horizontal retrace interval 
when the color burst is passing through 
the circuit. The arrival of the pulse 


points in the 


storers 


prevents the 1N34 from conducting 
since the pulse amplitude is greater 
than that of the color burst coming 
from V, and, consequently, the color 
burst is effectively prevented from 
continuing farther into the chromi- 
nance section. At all other times, the 
signal polarity is such that the 1N34 
conducts and so whatever voltage is 
present across the chroma control 
reaches the grid of V,. This, then, is 
the way this circuit removes the color 
burst from the chrominance channe! 

The bandpass of V, and V, extends 
from 2.1 me. to 4.8 mc. and the signals 
within this range are amplified and 
then transferred to a 6J6 cathode fol- 
lower (V,). 

The next recipients of the color sig- 
nal are the J and Q demodulators. The 
signal is fed in equal measure to grid 
No. 1 of both 6AS6's. At the same time, 
grid No. 3 of each tube receives a 3.58- 
me. subcarrier voltage. The peak-to- 
peak value of this signal is on the or- 
der of 18 volts and the only difference 
between the 3.58-mce. voltages is a 90 
phase difference. 

In the J section, the demodulator is 
followed by an amplifier and then a 
phase splitter. The latter tube makes 
positive and negative 7 voltages avail- 
able to the matrix. Bandpass of the 7 
section is 1.3 me. 

In the companion Q section, the de- 
modulator is followed by a single phase 
splitter which provides positive and 


Fig. 6. Chrominance circuit containing a manual color killer switch and a 1N34 crys- 


tal circuit for eliminating the color burst 


signal from the chrominance channel. 
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Wait'll you see what 


It’s the most important 

development in years 
in 

dual concentric 
controls! 


Watch for early 


Centralab 


announcement 
in this magazine 


NEW INVENTION OUTMODES 
ALL PRESENT ANTENNAS! 


53 CLAIMS GRANTED IN 5 U.S. PATENTS ON NEW 
REVOLUTIONARY ANTENNA INVENTION! 


#2,585,670 #2,609,503 #2,625,655 #2,644,091 #2,661,423 others pending 


The 9-position 
selector switch 
electronically 
rotates the 
antenna ina 
stationary 
position. 


oS) POLYMICALENE 
4 CONDUCTOR tRansmissiON Lint 


THIS 1S ALL YOU NEED! 
The price includes the complete entenne 
Bod the P-pesinen electenic enenteten 
ewitch, The Air Dielectric Potypmicetene 
' line 16 perch 4 as required 
for the ind. s:dvel instelionen 


% GUARANTEED TO POSITIVELY OUTPERFORM 
ALL OTHER ANTENNAS (with or without rotor 
motors) on ALL UHF, ond ALL VHF stations 
2 thry 63 from ALL directions. 


te GUARANTEED to positively give you the 
CLEAREST, SHARPEST, most PERFECT GHOST- 
FREE pictures possible in both COLOR ond 
black-white. 


VDADADAAAAAADAAS 


MS MONEY BACK GUARANTEED & 
i TO RECEIVE -4¢¢ CHANNELS § 
2-83 rrom -6U0 DIRECTIONS . 
AND POSITIVELY OUTPERFORM & 

| dé OTHER ANTENNAS wen B 
or without A ROTORMOTOR ) 


2 ws « “mas tod ad 


BSS I sewn 


UP TO 10 TIMES MORE POWER- 
FUL THAN ALL PRESENT 
CONVENTIONAL ANTENNAS! 


New, revolutionary antenna, while being up 
to 10 times more powerful than conventional 
antennas, is still able to receive all television 
and FM stations from all directions without o 
rotor of any kind. The electronic 
orientation switch used with ao new type 
transmission line developed specifically for 
this extra powerful antenna now makes it 
possible to clearly receive stations heretofore 
considered out of range. It is now possible 
to put up just one antenna, use just one 
transmission line, pay for just one installation 
and receive the finest possible reception from 
the stations in and coming to your area re- 
gardiess of their direction. 


motor 


ONCE AND FOR ALL SOLVE YOUR ANTENNA PROBLEM 


ALL CHANNEL ANTENNA CORP. 


47-39 49th STREET, WOODSIDE 77, N. Y. 


CORONA RADIO KITS 


Y EASY TO BUILD © EDUCATIONAL 
EXCELLENT RECEPTION 


Broadcast 
Superhet 
Kit 


ROCKET 115K Latest Single Band 

for ullimate tn se tive recept i 
Kit tnelud oil Necessary purt ' 

is attractive haketite " * eimet, trutht-im 

loop antenna, trom core IFs, big Alnico V epkr.; 

tubes: IZSKT, t2 7. 1289 ie z Avt 

“am power output. Tunes 

> step-by-step instruction 


2-Rand Ac.m 
nv 


Super Kit 
Globemaster 814K % Ba 


4a Super Kit 


net $20.75 
net $24.75 


All kite supplied tess wire and solider Please in 
clude 25% deposit with C.0.0. orders. Dept. N-7 


CORONA RADIO & TY CO 


136 Li@eGatTy $F NEW YORK 6 Ww. ¥ 


EXETER 2-1336 


TV TRADE-IN SETS 


@ Philco @ Emerson @ GE @ Admiral 
® Motorola @ Tele-King © Others 
10”—$17; 12” to 17°—$20 up 


Send check or money order n 
List available—Add $5 each for packing 


WASHTEK SERVICE CO. 


1501 Boston Road, Bronx, MW. YY. DA 3-9281 


man. Learn how to send ane 
messages in code y 
Commerce needs thous 
bs. Good 
hor 
yetem 
> Commercial 
for FREE BOOK 
ANOLER SYSTEM CO 
t. 2H. Bex O28, Denver 1, Coto., t 


Write 
c 


, voltage 


| tionships exist among the J, Q 


negative Q signal voltages for the 
rix. The bandpass of this section ex- 
tends to 5 mc. in accordance with the 
nature of the received signal. It is in- 
teresting to note that should the band- 
pass of this channel be broadened 
above .5 mc., color infidelity would oc- 
cur because of the presence of some 

igher frequency 7 signals in the Q 
channel. When the bandpass is limited 
to 5 me., these “spurious” J signals 
are attenuated below the point of visi- 
bility and do no damage. But if the 
cut-off were extended, they would 
reach the picture tube and cause color 
“distortion.” 

There are several features worthy of 
special mention in the 7 and Q stages 
of Fig. 6. The “B+" voltage for the 
screen grids of V, and V; may be cut 
off by a manual switch called the 
“color killer’ switch. When a _ black- 
and-white broadcast is being received, 
this switch is turned to the off posi- 
tion, disabling both demodulators and 
preventing any spurious signals from 
passing through the color section. For 
a color broadcast, the switch is turned 
back on again. This is a simple ‘(and 
economical) form of killer cir- 
cuit. However, it does possess the dis- 
advantage of requiring the set user to 
know when a color transmission is be- 
ing received, otherwise all he will get 
will be black-and-white pictures. In 
the two previous systems, the color 
killer network functioned automati- 
cally; when a color signal was received, 
the killer voltage was automatically 
removed and a color picture appeared 
on the screen. 

Another feature of Fig. 6 worth not- 
ing is the use of an actual delay line in 
the J section. In the other systems, the 
delay was distributed throughout the 
I system 

The voltages which the J and Q 
phase splitters apply to the matrix are 
nearly all individually adjustable. In 
this respect it is of interest to note the 
names applied to these controls. In the 
I phase splitter, there is a “Green I” 
and a “Blue I” adjustment. The “Green 
I” control is so named because the volt- 
age from this point goes to the green 
amplifier stage and variation of this 
would affect the hue of the 
green seen on the The same 
type of reasoning applies to the “Blue 
I” adjustment since the voltage from 
this control goes to the blue amplifier 
stage. Three similar controls are em- 
ployed in the Q phase splitter 

Finally, there are two 
near the point where th« 
Signal enters the matrix. These are la- 
beled as Y» and Y, adjustments and 
they control the amount of Y signal fed 
into the blue and green amplifier 
stages via the matrix. Definite 


mat- 


color 


screen 


adjustments 
brightness 


rela- 
and Y 
voltages and these relationships must 
be carefully observed if the proper hue, 
brightness, and saturation are to be 
obtained on the screen. By making a 
number of controls available, the 
ice technician can make whatever com- 
pensating adjustments may be _ re- 
quired to achieve the proper color 
rendition (To be continued) 
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WE GUARANTEE 


TO TRAIN AND COACH YOU AT HOME IN SPARE TIME UNTIL YOU GET 


( ) rr. 
UR FCC Here is your guarantee RAINING ANO 
LICENSE 1 yeu ‘ait to pase your Commercial License oxam after COACHING 


: fret a f t t th 90 da after 
1f you have had any practical ex- wee aaa aieanas 
perience—Amateur, Army, Navy, 


redio repair, or experimenting. ; HOW = | 


OUR AMAZINGLY EFFECTIVE JOB-FINDING EMPLOYERS MAKE JOB OFFERS LIKE THESE 
SERVICE HELPS CIRE STUDENTS GET BET- TO OUR GRADUATES EVERY MONTH! 
TER JOBS. HERE ARE JUST A FEW RECENT Letter from nationally-known Airlines We would 
EXAMPLES OF JOB-FINDING RESULTS: also appreciate if you would place the follow 


ing additional advertisement in your bulletin 


GETS CIVIL SERVICE JOB Wanted Superintendent of Communications 


Salary $666.66 per month 


Letter from nationally known airplane manulac- 
ry , in turer We need men with electronic training of 

} tat E f re experience in radar maintenance to perferm oper- 
. F k Mid. [ McH y ational check-out of radar and other electronics 
systems starting salary amounting to 


GETS STATE POLICE JOB $329.33 per month 


Letter from nationally-known Airlines We are 

contemplating placing an Airline Ground Radio 

" i R P ‘ wit Engineer Starting salary $385 per month 

Edwin Healy 264 € i { . 

These are just a few of the examples 

GETS BROADCAST JOB of the job offers that come te our office 

periodically. Seme licensed radioman 

y o-rinding ¥ whe f filled each of these jobs; it might bave 
been you! 


‘ 
k 


Ours Is the only home study 
GETS AIRLINES JOB course which supplies FCC- 
b Find v ve t tt type examinations with all 
lessons ond final tests. 


with Capital A 


vi 


Hi le e 4537S. { Bivd - ” Your FCC Ticket is required 


ini, ’ by most employers as proof 
HERE'S PROOF FCC LICENSES ARE OFTEN SECURED ; of your technical ability 
IN A FEW HOURS OF STUDY WITH OUR COACHING J MAIL 
AT HOME IN SPARE TIME: COUPON 

ff vet Now/ 

Nome and Address License Lessons 4 ‘ 
Lee Worthy, 
210/. W 


‘ ' kersfield 2nd Phone 16 , ' \ —w 
Clifford E. Vogt, Cleveland institute of Radio Electronics 
Box a) f Ist Phone 20 ns Desk RN-66-——-4900 Euclid Bidg., Cleveland 3, Obie 


adress to Geek Mo. to avoid delay) 
Frencis X. Foerch, 
6 PI., Berge Ist Phone 38 mum of time. Send me your FREE booklet, “How to Pass 


1 want to know how | can get my FCC Ticket in a mini 
fa FCC License Examinations’ (does not cover exams for 


$/Sqt. Ben H. Dovis, 

317 North R evelt, Let Ist Phone 28 ‘ Amateur License), as well as a sample FCC-type exam 

Albert Schoell, and the amazing new booklet, ‘“Money-Making FCC License infor 
) West tith St . 


ndid Ca 2ad Phone 23 mation 
Be sure to tell me about your Television Engineering Course. 
CARL E. SMITH, E.E. Consulting Engineer, President Name 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS City 
Desk RN-66, 4900 Euclid Bidg., Cleveland 3, Ohio 2228200828822 008220200eee0 
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CANNON 
Sub-Miniature 


PLUGS 


TYPE "DB"... UP TO 50 CONTACTS 


For Your Miniaturization Program! 


Save spoce...save weight... rugged. 1000's of 
wses! Pressed steel shells. Heavily gold- 
plated copper-alloy 5-amp. contacts give 
untarnishing high surface conductivity 
and corrosion resistance. Take #20 solder- 
tipped wires. Polarization means. Salt- 
apray resistant shells. Flashover 1700v dc. 


TYPE "U".. . UP TO 12 CONTACTS 


Receptacles Hermetically-sealed 


Round steel shells. Pin receptacles have 
fused vitreous insulators to give true 
hermetic seal. Adaptable to box-or panel- 
mounting. Pin or socket plugs have resili- 


ent moisture-sealing insulators, gold- 
plated contacts. Bayonet latch. Cord 
connectors have resilient sleeves. Con- 
tacts 5-amp. Flashover 1700v de. 


Write for Cannon Sub-Miniature Bulletins... 
TODAY! Refer to Dept. 145 


CANNON ELECTRIC COMPANY, 3209 
Humboldt $t., Los Angeles 31, Calif. 
Representatives and Cannon dis- 
all principal cities. 


\\ 
N 


tributors in 


Since 1915 
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The Curve That Conforms 


(Continued from page 49) 
4 


of equalization is the occasional re- 
cording in which the manufacturer 
cannot adhere to the standard curve. 
Why? Simply because the acoustics of 
certain concert halls and the use of 
certain repertoire does not sound good 
with the standard curve. This is one 
of the major reasons why a flexible 
preamp is still a necessity. 

It would be nice if all the LP rec- 
ords now in existence could be recut 
with the new curve. Given this and a 
pre-equalized ceramic cartridge of high 
enough quality, you could dispense with 
preamps altogether and have “super” 
systems with undreamed of signal-to- 
noise ratios. Perhaps this great day 
will come sooner than we think. In 
the meantime, it appears that despite 
RIAA standardization, we will have 
problems of equalization. You may 
have caught the term “recut with the 
new curve” a few sentences ago. As 
you probably know, the life of a mas- 
ter-mother-stamper is most uncertain. 
Accidents happen and plates are ruined. 
Stampers wear out after so many 
pressings. The procedure when. this 
happens is to get out the tape of the 
original and cut another master. 

The question has probably occurred 
to you by now (especially in regard to 
older recordings made prior to the 
RIAA curve) “Is the new curve used 
in recutting and how do I identify it?” 
The answer to this is still further rea- 
son for holding on to that preamp of 
yours. In other words, you will have 
no way of knowing whether an old 
recording has been recut with the new 
RIAA curve, or is still the original 
curve. There is no escaping the fact 
that we still must have provision for 
equalizing the older discs in our li- 
braries as well as sufficient flexibility 
to equalize those new discs which do 
not seem to conform to the RIAA 
standard. Naturally, everyone should 
be glad that this new RIAA curve 
seems certain of universal adoption. 
There is no question that it will make 
life easier for the harrassed audiophile. 
It is not, however, the panacea for all 
of the problems involved in reproduc- 
ing recordings correctly. You would 
be ill advised to think otherwise. 

Another important question. What 
shouid you do if you are planning to 
build or buy a new preamp? The an- 
swer depends on whether or not you 
have a collection of records or are 
starting from scratch to build a record 
library. If you are buying a preamp 
it will make no difference. Manufac- 
turers will continue to put out pre- 
amps incorporating all of the equaliza- 
tion curves. There are too many old 
records in circulation to warrant 
changing over to the new eurve exclu- 
sively 

If you are building your own pre- 
amp and have no records on hand, by 
all means concentrate on the RIAA 
curve. Your editors will continue to 
publish, at least for some time, pre- 


amplifiers incorporating all of the old 
curves. In those cases where the RIAA 
curve is the only one desired, auto- 
matically eliminate circuitry for the 
other curves. This should simplify the 
over-all preamp construction 

Now, let’s hear from the 
about the new curve: 

Albert Pulley (Chief Engineer, RCA 
Victor)— “Of course the new curve is 
identical with our ‘Orthophonic’ which 
we have been using for some Time 
now.” (Incidentally, Mr. Pulley pointed 
out that Victor records marked “New 
Orthophonic” on their jackets are not 
merely cut with the new curve, but 
are so designated because of all the 
other factors such as microphoning, 
ete., Which is part of the ““New Ortho- 
phonic” process). All other new Victor 
records are cut with the new RIAA 
curve whether or not they state “Or- 
thophonic” on the jackets. Mr. Pulley 
also asserted that all replacements 
and even the “Treasury” series would 
be cut with the RIAA curve when- 
ever possible. 

William Bachman (Chief Recording 
Engineer, Columbia)-—““We are using 
the new RIAA curve in all new Colum- 
bia recordings. All replacements will 
be cut with the RIAA curve whenever 
possible.” 

C. Robert Fine (Chief Engineer, 
Mercury Records) Mr. Fine indicated 
that Mercury would go along with the 
industry in using the RIAA curve in 
all new releases. 

Remy van Wyck Farkas (Director 
of Artists and Repertoire, London) 
“We have been using the RIAA curve 
for some months now. Our entire cat- 
alogue will be recut with the RIAA 
curve as soon as stocks of the records 
with the older curve become depleted.” 

Capitol has been using the RIAA 
curve for some time now. Decca and 
MGM will use the new curve in future 
All of the smaller companies 
whose output is pressed by Columbia 
and Victor will use the new curve 
Notable exception to the almost solid 
swing to the RIAA curve is Westmin- 
ster. Dr. Kurt List stated that for the 
time being Westminster would use the 
old NAB curve. Dr. List did not elab- 
orate as to why this should be, but 
you can be Westminster has a 
valid reason, and we predict that they 
will hop on the RIAA bandwagon be- 
fore too long 

Well, that's it! With 
of this new curve, the record industry 
has taken a significant forward 
in the direction of standardization. It 
is to be hoped that but the 
forerunner of more such action in the 
future —- 


industry 


releases 


sure 


the adoption 
step 


this is 


INTERNATIONAL CONTACTS 


CC has again reminded amateurs that 
“radio communications between ama- 
teurs of different countries shall be for- 
bidden if the Administration of one of 
the countries concerned has notified that 
it objects to such radio-communica- 
tions.” 
Cambodia, Indonesia, 
Laos, Thailand, and 
countries involved in the ban. 


Iran, Korea, 
Vietnam are the 


—)-- 
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Compare! Save! on RAD-TEL —— and ont 
on n TUBES ee vo 


10h to 90% OFF 


» =O" YOKE 


tured by 


No. 7-55° YOKE 


g ¢ tots of 3 
B%c ea, 


10.95 sas. 


STANDARD BOOSTER, COMPLETE. $5.95 


VARIABLE CONDENSERS 


Manufactured by Philco, Radio Condenser, 


etc 
2 Gang AM and FM No. @ 
Conta B seperate Lots 


ddan fa Each of3 


for 
padder te 
hed iz tuned 


ia. Somden © 89. 79 
ar? 5 Gano rm No. 50 89c 79¢ 
3 sn 2 Supe vet - Se as 79c 69c 
isers ant SOE 79¢ 


i 1 nT ari ve 

3 Gane | am Super het 

‘ Pp 
x" 


pull 


No. 96—Famous Standard Coil 
Cascode Tuner 


List price 
—$34.50 


‘I. 95 


ANODE CAPS, 19c ea. *f5.°%,'° 


mpletely aut 
metall mo t 
parallel cir 
ture 


No. 82—Hi-Watt 
RESISTOR KIT 


i 2 Wate vi . 
, re tors ? Ward, 
The et A top-f 
— 


Assorted Kit of 20 


« 
Lots of 3 kits 


$1.85 ea. 


No. 132 — Cathode ey Tube Rejuvenator 


s all makes of pi 


ture tule 
Lots of 10 


Each 
List price812.0 
Lots of 3, 8.64 Each 
Tips 


Feraloy Long Life.... 
Standard 


WEN POLISHER lddG ca, CS 
WEN POLISHER (0.46 ea. 5° 


. 
9 30 ea. 


sers 
sizes, used 
sets. A MUST kit 


No. 47—CERAMICON KIT 


| kit of SO assorted ceramic 
discs, biplates, tubular conden- 
All condensers popular 
in TV 


1.99 


Lots 
List price—$10.00 of 5 1.89 ea. 


No. 75—Army-Navy 


HEADSETS 


Ina fually 


price sis 00. 


y 2. 95 =. 


“S 2.83 ea. 


No. 446—HI-VOLTAGE 


R.F. COIL 


4500 Volts 

RF Treasformer 

: teal fo TV and © 1- 
< power sup " ine . 
- - BIG t 


sas ooten $7 50 


19: —— 


69c ea. 


SPEAKER 


2.15 oz. 


3,95 sis: 


No. 44—10-INCH | we 107 2 


DOUBLE FLYBACK 


| TYR-172 
Each leflection tra 
Lots 

ON 


1.79 each 


FU 


6AUS5CT 


6N7M 
6Q7 

6R7 

6S4 
6S7M 
6S8GT 
6SA7CT 
6SD7GT 
6SFSCT 
6SG7GT 
6SH7GT 
6S|7GT 
6SK7CT 
6SL7CT 
6SN7CT 
6SQ7CT 
6SR7IGT 
6SS7GT 
6T4 
6T8 
6U5 
6U6 
6U8 
6V6CT 
6w4cT 
6Wé6CT 
6x4 
6X5CT 
6X8 
6Y6C 


Price 
9 
.69 


19BG6 

19T8 

19V8 

24A 
25AVSCT .83 
25BQ6CT .98 
25L6CT .5! 


115 Coit St 
N. J 


RAD- TELTUBECO. ® 
TERMS: * seater Subd Suotigie= PLEASE: 


Irvington 11 


Send full remittance Prone Tubes } Gols 
‘or Type Cove 
Eesex 52047 o0eg "or Gemand 


allow 
stage and save COD 
‘ 


We ia alt unused money 


Fos bevlogton ° 
$1.00 HANDLING CATALOGUE 
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Buy on our radically new 


NO 
INTEREST !! 


. NO CARRYING 
Time Payment Plan — qarces!! 
Superior’s new 


wicca SUPER METER 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE: 


D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts The Model 670-A includes a special 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts GOOD-BAD scale for checking the 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts quality of electrolytic condensers at 
D.C. CURRENT: 0 to |.5/15/150 Ma. 0 to 1.5/15 Amperes a test potential of 150 Volts. 


RESISTANCE: 0 to 1|,000/100,000 Ohms 0 to 10 Megohms 
CAPACITY: 00) to | Mid. | to 50 Mfd. (Quality test for elec- wh i 

. : T T 
—— TV.11 UBE TES oR 


Model TV-11 
SPECIFICATIONS: 


REACTANCE: 
INDUCTANCE: 
DECIBELS: 
w Tests ali tubes including 4, 5, 6, 7, Octal, Lock- to damage a tube by inserting it 
in, Peanut, Bantam, Hearing Aid, Thyratron, socket 
Miniatures, Sub-Miniatures, Novals, Sub-minars, Free-moving built-in roll chart provides com- 
Proximity fuse types, etc plete data for all tubes 
Uses the new self-cleaning Lever Action Switches Newly designed Line Voltage Control compen- 
for individual element testing. Because ail ele- sates for variation of any Line Voltage between 
ments are numbered according to pin-number 105 Volts and 130 Voits 
in the RMA base numbering system, the user NOISE TEST: Phono-jack on front pane! for plug- 
can instantly identify which element is under ging in either phones or external amplifier will 
test. Tubes having tapped filaments and tubes detect microphonic tubes or noise due to faulty 
with filaments terminating in more than one pin elements and loose interna! connections 


are truly tested with the Mode! TV-I! as any of 


the pins may be pieced in the neutral position 
Superior’s New Model 660-A AN AC OPERATED 


SIGNAL GENERATOR 


The Model TV-!1 does not use any combination 
type sockets. Instead individual sockets are 

PROVIDES COMPLETE COVERAGE for AM-FM & TY Alignment 
SPECIFICATIONS: 


The Mode! 670-A comes 
housed in a rugged, 
crackle-finished stee! 
cabinet complete with 
test leads and operat- 
ing instructions. 


50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms 
15 to 7 Henries 7 to 7,000 Henries 
6$to +18 +14 to +38 +34 to +58 


in the wrong 
a 
* 


* 


The model TV-it operates 
on 105-130 Volt 60 pr 
A.C. Comes housed in a 
beautiful hand-rubbed oak 
cabinet complete with port- 


used for each type of tube. Thus it is impossible able cover 


EXTRA SERVICE—The Mode! TV-|! may be 
used 4s an extremely sensitive Condenser 
Leakage Checker. A relaxation type oscil 


lator incorporated in this model wil! detect 
leakages even when the frequency is one 
per minute 


* Generates Radio Frequencies from 100 Kil- 
ecyclies to 60 Megacycies on fundamentals 
and from 60 Megacycies to 220 Megacycies 
on powerful harmonics. « Accuracy and Sta- 
bility are assured by the use of permeability 
trimmed Hi-Q@ coils. « R.F. available separ- 
ately or modulated by the internal audic 
oscillator. — Built in 400 cycle sine wave 
audio oscillator used to modulate the R.F. 
signal also available separately for audio 
testing of receivers, amplifiers, hard of hear- 


high transconductance heptode is used as 
an R.F. oscillator, mixer and amplifier 
Modulatian is effected by electron coupling 
in the mixer section thus isolating the oscil- 
lator from toad changes and affording high 
stability. « A.F. Oscillator Circuit A high 
transconductance heptode connected as @ 
high-mu triode is used as an audio oscillator 
in a High-C Colpitts Circuit. The output 
over 1 Volt) is nearly pure sine wave. « 
Attenuator: A 5 step ladder type of attenu- 


ing aids, etc. + A.F. Oscillator Circuit a 


THE MODEL 660-A 
COMES COMPLETE 
WITH COAXIAL 
CABLE, TEST 

LEAD AND 
INSTRUCTIONS. 


TUBES USED: 

I—6BE6 as R.F. Oscillator, 
mixer and amplifier 

1—6BE6 as Audio Oscillator 

I—6H6 as Power Rectifier 


$ 
~ 


ee ee eee ee ee ee 


MODEL 670-A Total Price $28.40 

$7.40 down payment. Baliance $3.50 
monthly for 6 months 

MODEL TV-11 Total Price $47.50 

$11.50 dewn payment. Balance $6.00 
monthly for 6 months 

MODEL 660-A Total Price $42.95 

$12.95 down payment. Balance $6.00 
monthly for 6 months 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. B-104, 3849 Tenth Ave., New York 34, N.Y. 


> 
Please send me 


Name 


the units checked. I 
order 


um enclosing the down 
payment with ind agree to pay the monthly balance 
It is understood there will be no carrying, 
or any other charges provided | send my monthly payments 
when due. It is further understood that should I fail to make 
payment when due, the full unpaid balance 
immediately due and payable 


as shown interest Address 


shall become 1 enclose $ ast down payment 


City Zone State Ship C.0.D. for the down payment 
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NO 
INTEREST !! 


Buy on our radically new 


Time Payment Plan 


Superior's New Model 770-A 


NO CARRYING 
CHARGES !! 


The FIRST Pocket-Sized 


VOLT-OHRM MILLIAMMETER 


USING THE NEW 


71% MORE SCALE 
AREA!! 


Yes, although our new FULL-VIEW 
D'Arsonval type meter occupies ex- 
actly the same space used by the older 
standard 2'/,” Meters, it provides 71% 
more scale area. As a result, all cali- 
brations are printed in large easy-to- 
read type and for the first time it ig 
now possible to obtain measurements 


instead of approximations on a popu- 


lar priced pocket-sized V.O.M 


“FULL 


Features 


*% Compact—measures 34" «x 
5%" x 2a" 

w Uses ‘Full View'’ 2% accu- 
rate, 850 Microampere D-Ar- 
sonval type meter 

t% Housed in round-cornered, 
molded case 

% Beautiful black etched panel. 
Depressed letters filled with 
permanent white, insures 
long-life even with constant 
use 


VIEW” 


METER 


Specifications 


6 A.C. VOLTAGE RANGES: 0-15 30 - 
150 300 1500 3000 Volts. 6 O.C 
VOLTAGE RANGES: 0-7.5 15 75 150 - 
750 1500 Volts. 2 RESISTANCE 
RANGES: 0-10,000 Ohms, 0-1 Megohm 
3 D.C. CURRENT RANGES: 0-15 150 
Ma., 0-1.5 Amps. 3 DECIBEL RANGES 
—6 db to +18 db, +14 db to +38 db, 
+34 db to +58 db. 


THE MODEL 770-A COMES COMPLETE WITH SELF-CONTAINED 
BATTERIES, TEST LEADS AND ALL OPERATING INSTRUCTIONS. ONLY 


T 5 NET 
Superior’s New Model 70 UTILITY TESTER 


FOR REPAIRING ALL 
ELECTRICAL APPLIANCES - MOTORS AUTOS 


As an electrical trouble shooter the Model 70: As an Automotive Tester the Model 70 will test: 


* Measures A.C. and D.C. Voltages, A.C. and D.C. Cur- * Both 6 Volt and 2 Volt Storage Batteries * Genera 
rent, Resistances, Leakages, etc. tors * Starters * Distributors + Ignition Coils * Regu 
lators * Relays * Circuit Breakers * Cigarette Lighters 
* Stop Lights * Condensers * Directional Signal Systems 
* All Lamps and Bulbs * Fuses * Heating Systems 
* Horns * Also will locate poor grounds, breaks in 

wiring, poor connections, etc 


Heating Pads, } c pg? t ‘7 F 85 
svi NET 


° Will measure current consumption while the ap- 
pliance under test is in operation 


Incorporates a sensitive direct-reading resistance 
range which will measure al! resistances commonly 
used in electrical appliances, motors, etc 

Leakage detecting circuit will indicate continuity 
from tero ohms to § megohms (5,000,000 ohms) 
Will test Toasters, 
Clocks, Fans, 
Lamps, 


Irons, Broilers, 
Vacuum Cleaners, 


Refrigerators, appliances 
Fluorescents, Switches, 


Thermostats, etc juipment, ete 


SUPERIOR'S NEW MODEL TV-40 


C.R.T. TUBE TESTER 


A complete picture tube tester 
for little more than the price 
of a “make-shift" oo 


Tests all magnetically deflected 

* tubes... in the set... out 

of the set... in the carton!! 
SPECIFICATIONS: 


Tests a// magnetically doflected picture tubes from 7 inch to 
30 inch types 


Tests for quality by the well established emission method. All 
readings on ‘“Good-Bad"’ scale 


Tests for inter-elument shorts and leakeges up to 5 megohms 


Tests for open elements 
*1 ) NET 


EASY TO USE: 

Simply insert line cord into any 110 
volt A.C. outlet, then sttach tester 
socket to tube base (jun trap need 
not be on tube). Throw switch up for 
quality test . read direct on buy. Housed la round cer 
Good-Bad scale. Throw switch down nered. moided bekelite 
for all leakage tests case. Only 


Model TV-40 C.RT. Tube 
Tester comes absolutely 
complete—nothing else to 
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UHF TRANSMITTER-RECEIVER 
APS-13 


$495 


etages of 30 
1“ IF ampli- 
(omplete with KF. and LI sections 
dy hamotor and tubes. With schematic Excel. cond 


ARC-5/R-28 2-METER RECEIVER 
llere is the 2 meter superhet you have been looking 
for! Absolutely one of the BEST available today! 
Tunes from 100 to 156 Mes. in four crystal channel 
(KRasily converted to continuous tuning Tube lineup 
is as follow TI7A--KF., TITA—Mixer, 2--128H7 


let and 2nd LF. 16.9 Me $19 95 
. 


EXCEL COND 


AN-15 PORTABLE ANTENNA—With Base 


For portable or vehicular operation Used as «@ 
portable, antenna is clamped to radio housing, On 
vehicles, it is clamped under hood or to other sup 


port Collapsed length | 2 inches $ 
hatends to 84 inches, Flexible. New 1.95 
SCR-163 TRANSMITTER RECEIVER. Complete 


with 12 V. dynamotor and tubes 4), 80 meter. 
for mobile. New with service manual. .§24.50 


TG-10 CODE KEYER 


Self-Contained Automatic unit for code practice sig 
nals from an inked type recording Complete with 
7 tubes and electric eye: Audio freq. output of 800 
Cs. Mize: Lx 245 184% "—110-220 VAC 60 cy 
7% KIM motor can be used for a turntable Power 
unit can be used for a P.A 

65 Ibe. Brand New 


C.A.P. 
SPECIAL 

| BC-625 VHF 

| TRANSMITTER 


range 100 
Me With 


- 
modulation section and ‘apeech amplifier Less 
tubes & crystals, with conversion dope $9 95 
Used, good condition, (See Now/53 CQ.) . 


ARB NAVY RECEIVER 


105 to 9050 KC. Four Bands, Calibrated Dial, 
LF Ship- “) & 4 Meter omplete with 
Tubes and Dynamotor For 24 Volt operation; 
easily converted to 110 V 12 or 6 Volt 
“- 7%" x 15%". Excellent cond. 
schematic 
DIRECTION FINDER LOOP AMPLI- 
FIER for ALK receiver, With tubes and loop 
Excellent condition. With schematic $19.95 


1D6/APN4 
Made to operate in ae with 
' Unit 
sabes scope tube, 
ontie ied tandard « ciilator, 
ireul marker pulse Excel 

_ ee tubes 

but with scope tube $24.50 
WITH! TUBES & CRYSTAL $39.50 
DYNAMOTOR SPECIAL: © V. input. Output 450 V. 
75 mils, With extended shaft and drive gear on one 
end New rere 


BEST met pce & MIKE BUYS | 
000 ohms 
ke 
High im New 
Fe stherwe igh 6 type, Low 
$2.49 ' . 
Low imp w 
USED, excel. cond 


NEW $4.05 Excel...... 


woveraten on 12 $17 95 


T9—-MODULATION TRANSFORMER. For BC-610 
Transmitter, iri, 16.060 ohms OT: see, 8,950 ohme 


, New .$34.5¢ 


@ 250 ma, Pully shielded steel case 


Ntw 
5-38 MIKE 


PE-125 POWER SUPPLY: 
or 24 V battery NEW 


Sound Powered Handset 
TSs-10 


Uses no hatteries or ex 
ternal power source Ideal 
for TV installation 

farm (®§atruction projects, connecting outtniile 

eatensions, et includes 5 ft. cord 

NEW. bach 

NEW Ver Vr 


FREE HAM FLYER! 


Featuring Loads of Special Values 
SEND FOR YOUR COPY TODAY! 


items subject to prior sale and change of price with- 
out notice 


ARROW SALES INC. 


Mailing Address: Bex 3878-8, North Hollywood, Cal. 
Office-Warehouse: 7460 Varna Ave., N. Hollywood, Cal. 
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The products described in this column are for your convenience in keeping up- 
to-date on the new equipment being offered by manufacturers. For more com- 
plete information on any of these products, write direct to the company involved. 


SERVICE INSTRUMENT 
The Hickok Electrical Instrument 
Company, 10524 Dupont Avenue, 
Cleveland 8, Ohio, is now offering a 
new multi-range electronic volt-ohm- 


meter which is designed to speed radio 
and TV servicing. 

The Model 225 is designed around a 
9” internal pivot meter and features 
extra long scales to minimize reading 
errors and permit the unit to be used 
at practical working distances. 

The new unit matches other instru- 
ments in the company’s line and is 
housed in a blue hammertex steel case 
16” wide, 13” high, and 7” deep. Com- 
plete specifications are available from 
the company on request. 


EQUIPMENT ENCLOSURES 

Elgin Metalformers Corporation, 906 
N. Liberty St., Elgin, Illinois is now 
offering a new instrument cabinet 
which comes in a baked-on, two-tone, 
smooth ename! finish. 

The top, bottom, back, and both end 
panels are quickly removable with a 
screwdriver, allowing complete access 
to the interior. The new “Emcor” 
cabinets can be stacked vertically or 
horizontally and locked together with 
“Speed Nuts” and a screwdriver. The 
unit accommodates chassis with a 
8%" x19" front panel and a depth of 
15”. Chassis guide supports are ad- 
justable to chassis of any width up to 
te 


BASIC PRINTED CIRCUITS 

Tri-Dex Company, P. O. Box 1207, 
Lindsay, California is now offering a 
line of standard printed circuit boards 
for experimental and laboratory devel- 
opment applications. 

Six compact standard ‘“Tri-Dexes” 
provide for most tube and basic cir- 
cuits. A seventh unit is universal for 
filtered power supplies. Each unit is 
mounted directly on a tube socket and 
provides clearly marked, preconnected 
eyelets for all resistors and condensers 


for each basic circuit. Any suitable 
resistors and condensers may be used. 
Each stage may be quickly assembled 
as a compact unit and shielded with 
the aluminum plate provided. 

Each “Tri-Dex” is supplied complete 
with instructions, shield, and mount- 
ing hardware. 


“DUOVOLT" GENEMOTOR 

Carter Motor Co., 2641 N. Maple- 
wood Avenue, Chicago 47, Illinois has 
announced the availability of a dual- 
voltage genemotor that will operate 
on either 6 or 12 volts. 

“Duovolt” powered mobile radio 
equipment may be transferred from 
one car to another, irrespective of bat- 
tery voltage, without impairment of 
transmitting and receiving quality, 
without replacement of the gene- 
motor, and without modification of the 
wiring hookup. 

The new unit incorporates’ two 
separate 6-volt input windings, each 
having its own field. Six or 12-volt 
operation is obtained simply by con- 
necting the four input leads in parallel 
or in series. 

For complete information, mechan- 
ical and electrical specifications, write 
Dept. 7 of the company. 

1.F. TRANSFORMER 

Aladdin Radio Industries, Inc., 
ville, Tenn. is in production on a 
unique 43 me. if. transformer with a 
tuning range of 25 to 90 mec 

Tradenamed the “Ulti-Mite,” the new 
transformer features a new tuning 
principle that eliminates the conven- 
tional powdered iron core. Molded 
nylon studs provide smooth tuning that 
is not affected by vibration 

All adjustments are made from the 


Nash- 


| 


= —- 


top, only the terminals are exposed 
through the special molded base. The 
base is a heat-resistant polyester resin 
which is stable and not affected by 


RADIO & TELEVISION NEWS 


heat. The “Ulti-Mite can be dip- 
soldered with printed circuits as well 
as adapted to conventional strips. All 
units, interstage or diode, are housed 
in %%” square aluminum cans with 
either spade bolt or solder lug mount- 
ings 


COMPONENT BRIDGE 

Cornell - Dubilie: Electric 
South Plainfield, N. J introduced 
a condenser-resistor bridge, the BF-60, 
which measures the important charac- 


Corp., 
has 


all 
and 


teristics ol 
densers and 
their quality 

The new instrument 
shorts, and intermittents; the 
between wires and shieldings 
former Windings; wires in 
makes the measurements 
insulation resistance of paper, mica, 
and ceramic dielectric condensers. 


virtually 
resistors 


types of con- 


determines 
detects opens, 
capacity 
trans- 
and 
of 


cables 


possible 


For full details on this new portabl 
bridge, write E. J. Maginot 
motion manager of the company. 


sales pro- 


FOUNDATION CHASSIS 
series of five new foundation 
suitable for amplifiers, trans- 
mitters, power supplies, and other elec- 
tronic applications has been introduced 
by IJnsuline of 
Manchester, 

The units feature perforated covers 
that provide both ventilation and pro- 
tection for parts mounted inside. Made 
of heavy steel, the chassis and covers 
are finished in marine gray ripple 
enamel. Detachable side handles are 
included. 

The chassis depth is three inches 
Over-all dimensions of the five models 

No. 3965—5'2” x 10” x 9”; No 

8” x 12” x 9”; No. 3967—-7” x 17” 

No. 396810” x 14” x 9"; and 
3969-10” x 17” x 9”. Special sizes 
available on a custom basis 


A 


chassis, 


Corporation America 


N. H. 


are: 
3966 
x 9 
No 
are 


HIGH-VOLTAGE CONDENSERS 

Centralab, 900 E. Keefe Ave., Mil 
waukee 1, Wisconsin is now offering a 
new line of precision high-voltage con- 
densers which have been designed to 
eliminate the twisting off or breakage 
of terminals. 

The condensers are available in 500 
uefd., 20,000 volt sizes. Heavy 8-32 
threads on both the terminal and con- 
denser lock the terminal tightly and 
precisely into the “Hi-Vo-Kap.” Inter- 
nal corona is prevented by seating the 


"Television 


Mast Hien Newded 
1954 


Television 


1 Supreme 


a. - . 
Supreme Publications 
Sold by all Leading Parts Jobbers 


July, 1954 


iN 


t 


t 
Radio 


terminal at the bottom 
denser tap, thus avoiding any air gap 

The new attachable terminal con- 
densers are available singly or in packs 
of five. Write Department E10 for 
copies bulletins 28-2 and 42-201 
these units 


of the con- 


of 
covering 


TRANSISTOR KIT 
Development Corp 
Island, N. Y marketing 
transistor kit, the Model Tl 
The new kit includes all equipment, 
transistors, transformers, ete 
necessary to permit the purchaser 
acquire basic transistor knowledge 
through actual experimental and prac 
tical use of audio one-stage amplifiers 
through transformer-coupled amplifi- 
ers and special circuits 

A simple instruction book covers the 
physics of and shows the 
applications. 


Precise 
side, Long 


Ocean- 
IS 
a 


coils, 


, 


to 


transistors 


TEST SOCKET ADAPTER 

Pomona Electronics Co., Ww. 
Fifth Ave., Pomona, California has in 
troduced three new service 
electronics field. 

The new units consist of 7- and 9-pin 
miniature test socket adapters and an 
8-pin octal test socket adapter. They 
may used for making measure 
ments of voltage, resistance, 
and video from the top of the 
while the set is in operation. 

The adapters are inserted between 
the tube and its socket. This 
completes circuit and makes all 
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audio 
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View TELEVISION COURSE 


rAmazing Gargain, Complete, Only #3 


NEW PRACTICAL COURSE 


television 


is your complete tr 


ining 


COVERS ndetrratahgnertig IN Ww 
in ott ‘ ' 
at 


tak ‘ ' V 


COMPLETE TV TRAINING 


ow, ecasy-te 


TE today and use 
Television Servicing Course 


NO-RISK TRIAL ORDER COUPON 


auto remap Manuals | 
i Radio Manual, $ 
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lo nual lett Sat n ¢ cod 
$3 

$3 

1953 UNF Units, $1.50 
$3. 1951 Tv. $3 
$3 1949 Tv. $3 
i947 1varm $2 


¥ Television Servicing Course, « 
1 sf 1954 Television Servicing VM 
1953 TV Mar $3 
1952 Television Mar 
1950 Television Mar 
1948 Tv, $3 
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TUBES & PARTS 


shbsssusssesz: 
z s 


6% 
oe 
6386 


DOUBLE CONYAGI 


The equivalent of 40 dipoles 


development for tong dis- 


tance Vv reception. : $15.95 


MONEY BACK 
GUARANTEE 

Reflec- 
Conical elements 


This 9 @ 81G ANTENNA 
Solid rugged 


_, $22.94 


wind proof construc- 
tron 


69 | 6SL7GT 
1.19 6SN7GT 


Don't read this od 


119 


$3) S307 Is 

7GT 9c $9 
a és 761 “9 
S 7 


128: 
a 
7 
16 
25106T 
| 32L76T % 50Y6 


SEST BRANDS AT 
BEST PRICES 


2U4. 394, 196. 1S. List Value 
$7.80. 

All Pour Tubes for 
417. ius 354, 185. 

AC-DC Portable Kit. 

Ail for 
i216. 128A6, 

soes. 

S Tubes ae 
List SOL6GT, 35Z75GT. 
98 12SA7GT, Lasnict 

S Tubes for 


TUBE KITS 
NTS nee ee. BRAD 


3a4 ave ins 
Vatue $8.00. 
Kit onty 


3ss. List 


mer $1.98 


128Q7GT 


$3.39 


sa ive 18s in 
Vatue $7 so. 4 tube $ 
abe 1. 


if you ore bw cheap tubes. 
ot reasonable prices, this is for YOU. 


ALL TUBES are guaranteed for one year... individually boxed. 
Very BEST BRANDS available for immediate delivery. 


1. F. TRANSFORMER—456 bo 
PILOT arenrs, 


SCOUBLE ION TRAPS 
OUTPUT TRANSFORMER 
fer SO 


But . you want GOOD TUDES 


79 
10% Discount 
on orders of 


5% Discount 
on 50 tube 
orders. 


SELENIUM 
RECTIFIERS 
s .69 


mit 
mil 
mil 
mil 
mit 
mit 
mit 
mil ‘ 
mit... 
ma 


MISCELLANEOUS Buys 
2% 


er Shes Te 60" Tor s2.e°s 


veuyue Longer For egg 
s Ye mes, 


343 
19¢ 
- 28¢ 


6. 29c: for 6V6. 39¢ 


S-foot LINE CORD UL. 10 for $1.95 
TV INTERLOCK CORDS 


over 10 feet tong 


CONICAL 
TV ANTENNA 


10 Element conical .. 


throughout. Only $3.95 


Double bay array, with stacking bars. .$7.25 
4 Bay array, with harness and stacking v.. 
$14.95 


. rugged 


THE DAVIS 
SUPER-VISION 
ALL-CHANNEL 

ANTENNA 


Guaranteed to Please in Every TV 
areal Meney Back Guarantee by 
the Factory. Dealer Net 


e with twin lead, mast, mount and 
everything you need for deluxe installation 


$27.84 
wantenna KIT 


Comptet ' wr Psy etess:onal 
Be et gh y~ “vecnd ood feception on 
List price $31.05. Glements are made of Seles are. 


Leg J 
bays - ¢ stack: bars 2 
od 300 twin Nine, 3 mast 

inewlaters, eye stand 


ow ane YOUR 
any ene of the following; best Quality chimney 
vent pipe meunt; 


ai tor 2.99 


only $100.00 


300 OHM TWIN LEAD 
$1.59 


2 6-ciement = 
mast sect 


SS mit, 100 f* 


HF TUBULAR 300 oum Line 
e $34.80 


iia $4.95 


All Channe! Foam Line, 100 ft. for $6.95. SO ft. for $3.95 
Four Conductor Rotor Cable 


Grown. Very Special, 


1,000 


s00 «. $1.95 
TV MASTS and HARDWARE 


Chimaey Meunt 


Stainiess Steet 

Bargain Chimney Mount, Net 61.49. Vent Mount $1.89 

Mortar nail ineuteter 

Twin tead ine 

Mast ine 

Ten foot mast. Seamiess, expanded end, sturdy . $2. 39 

enough fer the targest arrays. Only 

sf uence feet. heavy gauge 144 diam. with in- 
@ twe 


sect 1% together ée a ten-footer. 
TERMS: 


AX-548 ULTRA-FRINGE AREA 


TV ANTENNA SYSTEM 


Designed to give 
fringe areas where 
@ single direction 
All channels for ULTRA-FRINGE AREAS 
4-BAY SUPER DOIRECTRONIC 
4Ate aluminum elements 

| harnesses; 6-position beam 

TRI-TUBE LINE 


Balanced construction for equal distribution 
werght 

No motors or electric power. 
Obtained electronically 


List price $100.00 
Dealer's net 


Clearest signal 


the finest reception in ultra- 
signals arrive from more than 


5995 


Approx. weight 30 ibs. Shipped freight or express. 


C 


ss 


BRAND NEW TV PICTURE TUBES 


All Tubes Have Daylight Type Oark “a or “8 Paces 
PRICE sizk entca 12 
_ 19.95 
22. 


20 
19.95 
"22.20 
20.95 

" 40 


as ‘wionTH 
GUARANTEE ON ALL TYPES 


FROM STOCK IMMEDIATELY 


REGENCY RC-53 


All channel UHF Conver- 
ter. Much more gain than 


strips, and fits $14.96 


any set. Only. . 


ALLIANCE +U83 
Automatic Tenana-Rotor 
1954 Model 


Simpty set pointer at desired di 
rection. Antenna turns there and 
steps automatically No drifting. 
dist... 949.95 

Thrust Bearing Bracket Tee2 
Prevents buckling and bending of 


the mast $2.97 


List. $4.95 Dealer net 


PICTURE TUBE 
BRIGHTENERS 


They will proteng the life of your 
old precture tubes many, many 


months $ 
3.00 


Only . 

WE GiVE YOU FULL $3.00 CRED. 
'T WITHIN ONE YEAR TOWARDS 
THE PURCHASE OF ANY NEW 
PicTURE TYUSE. 


) 21” TV CONVERSION KIT COMPLETE 
WITH CABINET AND NEW TUBE 


a 15 Month Guarantee 


New you can make that conversion. This table mode! cabinet 
eliminates your bottie neck. Supplied complete with 21” pic- 
ture tube, 70 degree yoke, gold mask and safety plate, = —_ 
epetormer and width coll, very easy te install and for 


$50 00 
TV CONVERSION KITS 
4 GUARANTEE 


of 5 
mask, fyback Camstetuer 


. complete 

a + complete 

* Conversion Kit ve, compiete 

ad mit yy 8 
Round 


25% DEPOSIT with order, balance C.0.D. ALL shipments F.0.8. Chicago. ORDERS Less 
CHARGE. CABLE ADDRESS: CONTULAS. These prices supersede 


3 
a” 


5s 
6 
a” 
10 


P. M. SPEAKERS 


COAKIAL Pm 
SPEAKERS. High Fidei- 
ity with Crossover filter 


8 ohm eae 
coil 


7,500 cps 


ea. $19. 95 


10; coaxiat $19) 95 


© 


Very best quality—NATIONAL BRANDS. 
Individually Packed 


SPECIAL PRICE 


ea.3510 42 


THAN $5.00—$1.00 a 
all previously advertised prices, subject te 


change 


PREMIER TV RADIO SUPPLY, division of CONTINENTAL CORPORATION 


3239 West North Avenve, 


Chicago 47, Illinois . 


ARmitage 6-5550 


FILTER 
CONDENSERS 


eP Type or Tubut 
with Leads—resh 
Stocks Always 


ar 


RESISTOR 
KITS 


of 
meee used values, 
1.2.C. Ohmite, Stack- 
pote, Speer 


100 for.. $2.95 


MOLDED 

TUBULAR 

BY-PASS 
CONDENSERS 


WELLER 
Solder Guns 


NEW OVAL HEAT 
2 Lights Ne Shadow 


oO 275 
Watts 
SINGLE HEAT 


tos watts. $8,95 
$9.95 


$-500— 
250 Watts. . 


tions re 


the 
the 


accessible without 
from the cabinet 
down. 


connet adily 


removing chassis 
or turning set upside 
RESISTANCE SOLDERING 

Vermaline Products 
Box 222, Hawthorne, N. J 
oped a new resistance-type 
unit, the Model 10 

Designed 
soldering of printed 
nium and 
is equipped with 
which 
printed circuit plates 
25 to 1000 watts 

A data sheet giving complete 
fications on the Model 10 
on request. 


P.O 
has devel- 
soldering 


Company 


especially for production 
germa- 
transistors, the unit 
an adjustable heat 
prevents 


It is rated from 


circuits 


diodes, 


control scorching ol 


speci- 


is available 


CARTRIDGE SELENIUMS 

A new range of cartridge-type sele- 

nium rectifiers has been added to the 
Seletron” selenium rectifier line by 
Radio Rece ptor Co Inc., 251 W. 19th 
St., New York 11, N. Y 

Included in the group are hermetic- 
ally sealed glass-enc units, phe- 
nolic-encased half-wave axial lead 
units, and phenolic-encased bridge type 
and unmounted cells for special assem- 
bh; 

A six-page data bulletin, No. 178, has 
been on units. It 
contains complete ref- 
erence Curves, circults, 


ast d 


issued these new 
characteristics, 


ete. 


450-470 MC. GEAR 

General Electric Company, Syracuse, 
N. Y. has announced production of new 
radio transmitter combination 
units for operation at recently author- 
ized frequencies between 450 and 470 
mec. 

Designed for police and fire depart- 
ments, taxicabs, and some industrial 
applications, the mobile models will 
function from either 6 or 12 volt bat- 
with no adjustments necessary 


-Tecelvel 


teries 


to re Nom- 
units 1s 20 watts 
1 w itput 


continuous duty. 


vert from one to the other 
inal output of mobil 
All station units have 


and are rated for 


atts o 


U.H.F. STANDOFFS 
Hardware Mfg. Co., 919 
Rockford, Ill. is now of 
fering a completely new line of TV 
standoffs designed especially for u.h.f 
According to the company, the de- 
sign permits their use with all kinds of 
lead-in line with particular emphasis 
on the newer hollow types. The 
“E-Z” standoffs said to minimize 
the transmission loss from the antenna 
to the A new polyethylene in- 
sulator securely the lead-in 
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Te le tiston 


Taylor Ave., 


“core 


are 


receive! 


holds 


BUY DIRECT. 


-and SAVE! 


veers’ COLLINS wx: 


AUDIO PRODUCTS CO. 


elity TUNERS and TUNER KITS 


introducing the LATEST DESIGN 


High Fi 


COLL 


§ CHROMATIC TUNER 


CHECK THESE OUTSTANDING FEATURES 


Each tuner calibrated in 
direct reading of 


449" tuning meter 
microvolts for 
strength 

Not ao kit. Completely wired, ready 
with FM antenno and amplifier 
Sensitivity 3 microvolts with 20 DB of 
quieting 

A.F.C. with disabling switch 

New, compact, low design. Only 5'4 
Matches lotest bookshelf omp!ifiers 
Voltage regulotor tube for added stability 
Newly designed front-end using 68Q7 tube 
Dual simultoneous audio ovutput—high 


9° Ww 
Shipping weight 


signal 


to use 


high 


and 


Overoll size a ae 


Shipping 
weight: 
14 Ibs. 


FM Tuner Kit 
with AFC 


5S 58.50 


15 tbs 


COLLINS PRE-FAB KITS SO AVAILABLE 


low impedonce 

© Ultra wide range 
cycles 

@ Distortion less thon 324 of 1%. 
below program 

© Beautiful golden brown metol cabinet com 
pletely enclosing tuner. 

© 5'4' 19" relay rock pone! integral part of 
cabinet 

© Twelve tubes 

¢ Tone compensoted volume control. 

Plus many other smaller features which moke 

this tuner the hottest item since high fidelity! 


"0 $QTSO 


20 te 25,000 
Hum 53O DB 


response, 


~ 


FM/AM Tuner Kit 


with AFC 
$7 750 a 


Shipping 


IF-6 Amplifier . . 


6 tubes $4975 


e Shipping Weight 
3 tbs 


FMF-3 Tuning Unit 


15% 


with 
AFC 


*18.75 


Shipping ~<a 
22 Ibs 


For Users of Collins Tuners 
Receive $5.00 credit toward the 
new FMF-3A front end! Mail us 
your old front end with $13.75 
and we will send you the new, 
improved FMF-3A with AFC or, 
remit the full amount of $18.75 
and when we receive your old 


Chromat 


Nome 


Address 
unit in return a check will be 
City 


mailed you for $5.00 


Collins Audio Products Se is in no way mes 
die Co. 


d with Colli 
WHEN YOU THINK OF TUNERS, 


Total 


— i _——e= « «= Mail a 
I To. Collins Audio Products Co Today 
PO. Box 368, Westfield, N. J Dept RN? 
' Tel. WEstfield 2-4390 


r 


1F.6 Amp 


tfor Kit $ 


amount enclosed $ 


ANM-4 Tuning Unit 


52450 tegen wwoighs 


FM/AM Tur 

with AFC 
FMF.3 Tun 
() with AFC 


FM Tuner Kit { 
with AFC 


AM. 4 Tuning Unit 


Tuner er Kit 


flier Unit 


Stote 
See weights, odd shipping cost $ 


Check 


ry 


Money Order 


THINK OF COLLINS AUDIO PRODUCTS 
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without the need for metal enc 
the wire. The insulator swings 
position and locks into the metal 
through a unique hinging 

pliers or special tools 
installation. 


PLIELL LOLS 


TELTRON TUBES 


GUARANTEED! . . . LOWEST PRICES EVER! 


All tubes individually boxed . . . unconditionally guaranteed for one year. 


oe TELTRON TUBES 


NEW EXCITER 
Central Electronics, Ine 1247 W. 
sjelmont Ave., Chicago 13, Ill. is offer- 
ing a new exciter which has been 
tradenamed ‘Multiphase’ Model 10B. 
The unit incorporates a new carrier 


Price Tyee PRice 
40 74 76 
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ee 
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ak oh oh cheek eed eee hotel 
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sh ipeed FREE with one order 
order of $25 or more. accompanying this 


—_ — 


We now have a complete tine of special purpose and trans- enemas a 


mitting tubes in stock Q P —b 4 1 A L! ! 


Write for quotations on your requirements—Dept. T. 


while 29c each «10 for 
We quorantee your orders to be shipped the same they last $2.50 


Type 


control which is adjustable from zero 
to full output, making it unnecessary 
to disturb the carrier null adjustments 
It also contains a new af. input cir- 
cuit for two tone tests or phone-patch 
input. 

Peak output is 10 watts. Multi-band 
operation is provided from 10 to 169 
meters using plug-in coils. It has voice- 
controlled break-in on single sideband, 
AM, and PM. Switchable single side- 
band, with or without carrier is pro- 
vided. Suppression of unwanted side- 
ENJOY 3 COLOR TELEVISION $2.95 EACH OR 2 FOR $5.00! | band is 40 db or better 


diet ne Telephone Company Upright 7 
creme EVER SCREEN NOW aa ee a eee VOLTAGE STANDARD 


ont t tiful wl tone a t attach Lt t ‘ " a7 , 
ceed, telge eliminate giere. @rder Girect. Sond Os ro tape, inter-communication Sorensen & Co., 375 Fairfield Ave., 
$1.25 size 17 i tr tert 


day they are received! 


Minimum order $10.00. 25% deposit on C.0.D. orders— 
save parcel post charges. Orders accompanied with full 
remittance will be shipped prepaid anywhere in continental 1fsG 
U.S.A. All orders subject to prior sale These sprcials are new, famous make, 
dividually boxed. Order now 


f © complete tube ti 


TE LTRON ELECTRIC COM PANY 


428 Harrison Ave., Dept. RN7, Harrison, N. J. Phone HUmboldt 4-9848 


PRIPPPLEPLILPLELELELLOLELEL ELLE LELELELELELELELELELELELELOLELOLLL LLL LLL 


PHOELEEEEL ELLER ECBELBEBELOLEEBLLLLLLLIELELEL LLL OLELLLLELEELLLLEEELLE 


$3 
3 
3 
4 
a} 
ee? (aad wet onven| 
of eaves oan? cutee cod 38 | | PEE En. cccce tone wits ve 


eine » te 6 2 z i t ’ . . 
$2 size 21°, $2.40 size s - a7 a abe. ‘ ; Stamford, Conn. has developed a new 


Also available are single solid col ' ' . ri 


amber.) Pri f ' ‘ ' ' tubeless a.c. voltage standard which is 
We pay postage exce , oo ‘ ' 1 «) ~ On 


oe designed for calibrating meters and 
Zingo Products, Johnstown 19, New York ‘TELEPHONE SE oscilloscopes 

: The Model VRS-AC10 uses no tubes, 

is small in size and weight, and is ex- 

tremely stable. Three ranges, 1 my 

to 100 m\ 100 mv. to 1 v.; 1 v. to 

10 v., are available at an accuracy ot 

+ .25',. Output loading is 1 megohm 

or higher and the output may be 


TRANSFORMERS shorted without damaging the instru- 
for the ultimate in sates 
High Fidelity amplification NEW PROBE LINE 


”M “f . , t (% ‘ > 
TO- for Ultra-Linear circuits $24 75 al Elec ronu Ins ruanen ) Ine . 81 


with KT-66's. 807’s. etc Withers Street, Brooklyn 11, N. Y. is 
TO-310 {0% Vitra-Linear operation 1g 75 a offering five new Eico’ instrument 
vedageiadregenes probes, three for scopes and two for 


T0-330 for push pull paraliel 39.75 id vtv.m’ 


Ultra-Linear circuits 


or Ultra ( The ce *D—D is o TV w: ef 
TO-350 ior Sipe Linew 100 watt 49.50 nos am Bop ny l o is : I ; ’ ‘ a f phan 

Prices slightly higher in West ac ang boas OW-4 OI oe “ire que me y cir- 
It takes more than a tapped output transformer | cuits. The Model PLC is for TV wave- 
to make an Ultra-Linear amplifier. It takes the form tracing in high-Z, high-frequency, 
exclusive patented Acrosound Ultra-Linear | or Wideband circuits. The Model PSD 
transformer designed for this application and | demodulator probe increases scope use- 
crafted to the most rigorous specifications 
Whether you build your own, convert an exist 


Ss 


fulness so it can be used as a wave- 


form tracer, gain analyzer, and align- 

ing amplifier, assemble a kit, or buy a man : ‘ Oh CNver . 
ufactured amplifier you can have genuine ment indicator in all TV, radio, r.f. and 
Acrosound Ultra-Linear circuitry, the finest i.f. stages. The two v.t.v.m. models are 
available at leading available. Full transformer data and high fidelity the PTP-11 or 25 and the PRF-11 or 
distributors circuits are available on request. 29. The first unit permits reading of 
peak-to-peak voltages directly on the 


ACRO PRODUCTS co., 369 Shurs Lane, Phila. 28, Pa. | d.c. scales while the second unit is for 


| r.f. measurements up to 250 mc. —30 
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200. HOW TO USE SIGNAL AND SWEEP GEN- 
ERATORS. By J. Richard Johnson. A practical 
handbook for the service technician, the radio 
amateur and the experimenter. Emphasis is on 
how to use the equipment, not on why it works. 
Lavishly illustrated, it gives test uses and discusses 
problems and their solutions in using this equi 

ment. $2. O° 


228. TELEVISION SERVICING. By Walter H. 
Buchsbaum. This gives clear simple instructions 
on the installation and maintenance of every type 
of TV receiver . . . shows you how to locate and 
repair every conceivable trouble a TV set can have 
. offers the latest information on the design and 
construction of TV receivers. It also devotes an 
entire, new chapter to color television, showing 
exactly how color TV receivers differ from black- 
and-white receivers. . 


229. TECHNIQUES OF TELEVISION PRODUC- 
TION. By Rudy Bretz. This is a comprehensive 
handbook for the studio engineer and technician, 
covering all of the equipment and materials used 
in producing television programs. It deals with 
the television cameraman, cameras, and camera 
handling; TV lenses; cutting; switching equip- 
ment; technical limitations and the production 
problems involved; graphic materials; projection 
equipment; mirrors and prisms; composite shots 
and the illusion of space; special effects with 
graphic materials; studio effects; electronic effects; 
television scenery, make-up, and lighting; audio 
problems in TV; end remote pickups. 464 fides 


230. THE RADIO MANUAL, Fourth Edition. By 
George E. Sterling and Robert B. Monroe. No 
other single volume now available covers the entire 
field of radio so thoroughly—from elementary elec- 
trical and radio theory to the most advanced 
applications in AM, FM, and Television Broad- 
casting, Marine Radio, and Marine Navigational 
Aids, Emergency Services, State, Federal and 
International Laws. 820 pages. $12.00 


232. RADIO TROUBLE SHOOTING GUIDEBOOK, 
vol. 1. By John F. Rider and J. R. Johnson. A 
troubleshooting guidebook that covers AM, FM, 
troubleshooting, undesired signals, weak signals, 
ou Pen noise, dead receivers. 140 pages. 5‘ x 

. Paper bound. $2.3 
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205. HOW TO TROUBLESHOOT 
A TV RECEIVER. By J. Richard 
Johnson. A step by step guide 
for newcomers. $180 


206. UHF TELEVISION ANTEN- 
NAS AND CONVERTERS. By A. 
Lytel. Latest information on all 
types, covers latest UHF instal- 
lation techniques. $1.80 


233. TV TROUBLESHOOTING AND REPAIR GUIDE- 
BOOK, vol. 2. By Robert G. Middleton. A gold 
mine of valuable TV service information. Trouble- 
shooting front ends; Servicing the Video I-F strips; 
Faults in video amplifiers; Trouble analysis in 
sound I-F and detector systems; Practical pointers 
in audio amplifier servicing; Trouble in horizontal 
circuits. 160 pages. 8 x 11. Paper covered. 
Price $3.30 


234. THE RADIO AMATEUR'S HANDBOOK. Com 
piled by the American Radio Relay League staff. 
800 pages, including catalog section. Price $3.00 


235. THE SATURDAY REVIEW HOME BOOK OF 
RECORDED MUSIC AND SOUND REPRODUCTION. 
By Edward Tatnall Canby, C. G. Burke, and 
Irving Kolodin. Here is complete, specific informa- 
tion on how to get the most out of improved equip- 
ment, how to choose among the wealth of new 
recordings offered, and how to get the ultimate in 
listening pleasure out of your collection. $4.50 


236. HEARING AIDS, THEIR USE, CARE, AND 
REPAIR. By M. Mandl. Provides information 
needed by users, prospective purchasers, dealers 
and servicemen. 90 illus. 158 pages. $3.50 


208. MODERN OSCILLOSCOPES AND THEIR 
USES. By Jacob H. Ruiter, Jr., 360 pages, 370 
illus. $6.00 


211. INDUSTRIAL ELECTRONICS: An Introduc- 
tion to Modern Industrial Electronic Practice. By 
Dr. R. Kretzman. $5.50 


July, 1954 
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224. RADIO DATA CHARTS. By R. T. Beatty. 
Charts required in the design of radio receivers 
cover such items as frequency, wavelength, induct- 
ance, capacity, frequency, self-inductance, r.f. coil 
windings, reactance of coils or condensers, trans- 
former design, choke and transformer design. The 
only equipment necessary to utilize any of the 
nomograms is a straightedge. $2.00 
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4th Edition 


225. TELEVISION SIMPLIFIED. By Milton S. 
Kiver. The most up-to-date, complete, and prac- 
tical television hand- 
book now available 
for repair men, radio 
workers and all who 
are interested in the 
practical opportuni- 
ties a working know!- 
edge affords. Basic 
oree se are ex- 


Servicemen 
Amateurs 
Experimenters 


New l 


216. A GUIDE TO AUDIO RE- 
PRODUCTION. By David Fidel- 
man. An A to Z explanation of 
the reproduction of sound. Dis- 
cusses all phases of systems and 
requirements plus design, con- 
struction, assembly, and testing 
of systems and components. Ex- 
plains in detail the circuitry of | 
preamptifiers and 
complete discussion of phono " cartridges, tuners, 
microphones, loudspeakers and enclosures. For the 
radio and bp 4. service technician, engineer and ex- 
rimenter. Companion vclume to Weiler's High 
idelity Simplified. 250 pages. $3. 


217. HIGH FIDELITY TECHNIQUES. By John H. 
Newitt. For the engineer, home builder of audio 
gear, service technician, studio personnel and pro- 
fessionals in the audio field. 12 chapts. in easy to 
read language. $7.50 
218. RECORDING AND REPRODUCTION OF 
SOUND, 2nd Ed. By Oliver Read. A complete 


i of involved 1 theo- 

ry or mathematics— 

from the analysis of 

circuits and operat- 

ing fundamentals of 
frequency modulation to the repairing of television 
sets and the explanation of an actual trouble- 
shooting system. $6.75 
226. TELEVISION AND FM RECEIVER SERVICING. 
By Milton S. Kiver. New, third edition of this 
famous definitive text. Explanatory material is 
offered freely so that the student or novice tech- 
nician may derive maximum benefit from this text. 
Eighteen chapters cover antennas, TV receiver in- 
stallation, TV test equipment, r.f. stages, video i.f. 
and detector stages, video amplifiers, and a.g.c. 
systems, CR picture tubes, servicing intercarrier 
receivers, using TV test patterns, deflection sys- 
tems, etc. Service technicians who have come to 
depend on Kiver as reference will welcome this 
new volume. $4.20 


227. TELEVISION REPAIR MAN'S TUBE LOCA- 
TION GUIDE. By William Prior, Jr. Almost every 
known make of set including over 4000 models are 
covered with tube location diagrams. Put it in your 
service kit, in your shop, in the home. Only $1.00 
221. HIGH FIDELITY SIMPLIFIED, 4th Ed. By 
Harold D. Weiler. A non-technical explanation of 
hi-fi techniques and the necessary components 
which constitute a hi-fi system. Covers the latest 
tape recorders and the newest types of enclosures 
and speaker systems. 208 plates. $2.5 
222. HOME MUSIC SYSTEMS. By Edward T. 
Canby. How to assemble parts at greatest sav- 
ings. $4.0 
223. HIGH FIDELITY HANDBOOK. By Greene, 
Radcliffe and Scharff. A virtual encyclopedia of 
step by step instructions, hundreds of diagrams 
that make it easy, inexpensive to select, install, 
assemble, and enjoy your own HI-FI system for 
records, tape, FM, AM, TV. Expert guidance in 
layman's language. 
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=== MAIL THIS COUPON 


RADIO & TELEVISION NEWS BOOK SERVICE, Dept. R7 
201 East 57th Street, New York 22, N. Y. 


. for which pleae ship postpaid books circled or indicated 
below. If not satisfied I can return them within 5 days for refund. 


no COD's. Add 3% sales tax wtih orders for N. Y, C 
add 25¢ per title for delivery outside U.S.A 


pr of the entire subject of sound. Dis- 
cusses modern theory and methods used in the 
recording and reproduction of sound, based upon 
yoo of experience end research. Includes charts 
and Appendix. 810 pages. $7.95 
237. INTRODUCTION TO COLOR TELEVISION. 
By M. Kautman and H. Thomas. Discusses color 
wavelengths and frequencies; primary colors and 
circuits used in a color TV receiver and gives com- 
plete explanations as to their operation iT | 
up and adjustment procedure. 


238. HOW TO INSTALL AND SERVICE AUTO 
RADIOS. By Jack Darr. This book for service 
technicians discusses installation problems and spe- 
cial servicing requirements of the automobile 
radio. It gives information on antenna installe- 
tions for the car, vibrator testing, noise suppres- 
sion, and it furnishes a complete list of tools, spare 
parts, and other equipment needed to do auto 
radio repairing and servicing $1.90 
239. HOW TO LOCATE AND ELIMINATE RADIO 
AND TV INTERFERENCE. By Fred D. Rowe. Both 
radio and television interference are discussed; 
why they occur and their solutions. 1. 


FOR THE YOUNG READER 


231. ALL ABOUT RADIO AND TELEVISION. 
By Jack Gould, Radio and Television Editor, 
The New York Times. The how and why of 
radio and television are explained clearly and 
directly in simple language and with over 100 
illustrations and diagrams. It shows how e 
picture is changed into electricity, how to 
build a foxhole radio, why we have networks, 
how to communicate with the moon by radar 
160 pages. 6% x 9% $ 
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A Bass-Boost Control 


(Continued from page 53) 


system without appreciable loss of 
high-frequency response. If this am- 
plifier is to be mounted within one or 
two feet of the power amplifier, the 
cathode follower, V:, can be omitted 
from the circuit. The output could 
then be taken from C,;, resulting in 
fewer parts and a smaller amplifier 

The bass-boost control consists of a 
Centralab type 1402, which is an 11- 
position, single-section, shorting-type 
switch, small enough to fit into a two- 
inch-deep chassis. A_ shorting-type 
switch is necessary in order to prevent 
clicks when the control is turned. The 
original screws were removed from 
the switch and two 6-32 round-head 
machine screws, two inches long, sub- 
stituted for them Two one-inch 
spacers were used to mount a Cinch- 
Jones type 2004 4-point terminal strip 
on the rear of the switch. The con- 
densers were then mounted between 
the switch terminals and the terminal 
strip which is connected to ground 

This bass and treble boost control 
can be added to the input of an exist- 
ing amplifier if desired, instead of 
building the complete amplifier shown 
here. The parts included within the 
dotted lines should be wired into the 
amplifier in the same manner as shown 
in the circuit of Fig. 3. If the treble 
boost control is not required, R. can 
be changed to a 470,000-ohm, ' watt 
resistor and R, and C,, eliminated from 
the circuit. The grid of the tube in 
that case, should be connected to the 
junction of R, and R.. 

As the control introduces a loss of 
23 db at 1000 cycles, this much addi- 
tional voltage gain must be available if 
it is incorporated into an existing am- 
plifier. If this gain is not available 
then it is advisable to build the com- 
plete amplifier shown in Fig. 3. 

Fig. 1 shows the underside of the 
amplifier as built by the author. As a 
5” x7" x2” chassis could be easily 
fitted into the cabinet used, there was 
no need to make the amplifier com- 
pact. The treble-boost control, R:, is 
mounted in the center of the front 
drop of the chassis, and the volume 
control, R;, is mounted to the right. 
The placement of the other parts can 
be readily determined from the photo- 
graph. 

In the installation for which this 
amplifier was built, 18 volts of d.c. was 
available for heater supply, so the 
heaters of the 12AU7 and the 6C4 
were connected in series. The use of 
d.c. made it possible to eliminate cath- 
ode bypass condensers C,, and Cy 
and to run unshielded leads in the 
chassis. The polarity of the heater 
supply is not important and either side 
can be connected to ground. If the 
heaters are to be operated on a.c., it 
will be advisable to include C,, and 
C» in the circuit and to shield the leads 
from the input jack, J,, to R: and 
those from R, to R,, in order to reduce 


hum to a minimum. The heaters, of 
course, should be connected in parallel. 

R,, acts as a hum-balancing pot when 
a.c. is used. If the 6.3-volt winding of 
the transformer in the supply to be 
used with this amplifier is connected 
to ground or to a bias voltage, this 
connection must be removed to. pre- 
vent R, from being shorted out. R 
and R, make up a voltage divider 
across the 300-volt supply to furnish 
a 45-volt positive bias on the heaters. 
Cy is a bypass condenser to keep the 
heaters at ground potential at audio 
frequencies. 

A 5” x7" bottom plate should be 
used to complete the shielding of the 
chassis. 

The plate power requirements are 6 
milliamperes at 300 volts. This can be 
obtained from the supply for the 
power amplifier and should be well 
filtered. 

Although the conventional _ bass- 
boost control is simpler in design, this 
improved unit, by its performance, 
amply compensates the builder for the 
few additional parts required. —30-— 
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(Continued from page 51) 


number of years. Race tracks, football 
and baseball stadiums, and other sea- 
sonal operations are often customers 
for this rental-purchase plan 

Periodic disposal of equipment at 
substantial price reductions benefits 
both you and your customers. This way 
you may keep your rental equipment 
up-to-date and your customer gets good 
equipment at wholesale or below whole- 
sale prices. In many cases you will be 
able to give a “new equipment” guar- 
antee, otherwise the units can be sold 
“as is.” 

You may wish to bolster your com- 
mercial sound equipment with a line of 
high-fidelity audio products for home 
installation. A nearby interior decora- 
tor and cabinetmaker may wish to join 
you in a venture to design, build, and 
install high-fidelity equipment. Servic- 
ing such equipment can be a very 
profitable venture especially in metro- 
politan areas where hi-fi is booming. 

On the assumption that it is better to 
work with your competitor rather than 
against him, you might find it mutually 
advantageous to lend (or rent at low 
cost) equipment to each other on jobs 
that are so large that either of you 
don’t have enough equipment individ- 
ually to handle the job. Or, on certain 
occasions, a joint venture may be prof- 
itable. Under these circumstances it 
is best to have only one of you make 
the agreement and arrangements with 
the customer as he may lose confidence 
in you if he feels you need help and it 
is easier for him to deal with only one 
agency. 

There are so many facets to this 
world of sound that you will undoubt- 
edly run across many angles that may 
transform what originally was a side- 
line into a full-fledged and booming 
business. i 
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was the publication, from time to time r 
Pioneer Amateur Station of technical articles stating that a coil 
(Continued from page 34) and condenser of given dimensions 
would give you 200 meters or 300, as 


NOW 


COYNE 


TRAINS YOU 
IN SPARE TIME 
AT HOME 


the case might be. No such thing as a 
wavemeter (frequency meter) or stand- 
It was ard frequency signal existed outside-of 
ed by gas explosion and fluid flow re« government bureaus and a few of the 
turn, and it sounded just like that. The larger With these given 
nearest thing today is a loose wire in a (helix) and condensers, all an 
pole transformer. It defies any other amateur could do to tune his transmit- 
But we were on the ; ter was to insert a flashlight bulb in 
with “power.” the antenna lead, and keep moving 
The summer of 1912 found us in clips on the helix until the bulb was QOnly from famous COYNI 
Philadelphia one day listening to a re lighted to maximum brilliancy. That, modern up-to-the-minute T\ 
ceiver with a in the early days, became your Wwork-_ ing. Easy to follow Step-by 
crystal detector, and we got a piece to ing frequency. Naturally much inter- illustrated wit! 
try. It worked better than the old ference with commercial services and @!4 diagrams, Not an old 
elec trolytic detector but “‘s« tting”’ the the Navy resulted with Television t icked on. Vers ix j 


4 ance by Coyne Staff. So practical ‘ 
Much was written in the early 1920's | “"“ ey , 
ckl LN MON | \-R | 
when spark was ruled off the air about rary EAI EVEN A TV-RADIO 


SALES AND SERVICE BUSINESS 
its broad tuning, and this referred to | part time or full time. Not only FINES 
well constructed commercial transmit- | TRAINING but COSTS MUCH LESS 
home-built jobs like pay for training— Ne tly ext 
Within five miles of our direct-  ggypcouPpomN tor DETAILS FREE 
moved from the picture, the receiver coupled spark, any reception below 500 SEND COUPON BELOW for Pict 
was built into a cabinet. The detector meters was purely accidental a Mk ~! PL R oF aes Pon bray 
and condenser placed on In 1916 the author took the exam- GATION—NOSALESMANWILLCALI 
the top and the slider operated by pull- ination, got a license, and the call 
ing out a knob on the end of the “3BV" was assigned. At the 
inet. This cabinet receiver survived the a “loose coupler” o1 

and is shown in Fig. 4. The cir- former was purchased, together with a 

is identical with that shown in Murdock .00O1 pfd. variable condenser, 

1 with the galena crystal substi- a Turney “Crystaoli” detector and a 
tuted for the electrolytic detector pair of C. Brandes “Navy” model head- 
A natural question at this point is, phones. Fig. 5 shows this new appa- 
what distance did this equipment ratus, our first factory-made gear, and 
cover? The battery-operated coil first the old receiver as set up at the time 
used was of course local, not over 10 (1916). The new receiving apparatus 
miles range, and when the power line was a marked improvement over the 
was connected the distance was ex- old single slide tuner, the individual 
tended to occasional contacts up to 150 tuning of the antenna and detector 
miles. The receiver brought in many circuits nearly doubled the signal 
stations up and down the coast from strength. Also the secondary of the 
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“catwhisker” on a sensitive spot was a 
job until we learned to judge the de 
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Boston to Key West, and many inland 
Stations of the day. Its range depend- 
ed on atmospheric conditions, as is the 
case with today’s receivers. At night, 
stations all around the Great Lakes 
were clearly heard in West Cheste1 


loose coupler would slide out of the 
primary, sharpening the tuning. The 
Murdock variable condenser was shunt- 
ed across the secondary of the loose 
coupler and gave the final touch to the 
close tuning of any station heard 
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DONTE RUIN your installation with a lightning arrester of high insertion loss. 
the arrester that’s an asset 
the JED “*3-IN-1°° with the ultra low lossrcompensating coil Gireuit. I Housanids 
of installations prove the °*3-IN-I"" gives the lowest insertion loss of any 
arrester in use today. Patented strain-relief lips and patented saw-tooth 
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rubber disc the opposite end of 


ib being closed with a metal plug 
between was partially filled 
This 


revolving 


The 
vith metal 
“set” by 


pace 
detector 
the dise in 
the spark from a low 
buzzer “cohered” the filings 
when a sensitive spot was found. This 
was by far the best crystal detector up 
to that time its shock- 
proof mounting, often stayed in adjust- 
ment for a week or more 

The station remained more or 
like the photograph of Fig. 5 until 
closed down for World War IT in 1917 
The author went to sea in radio during 
that affair and in September 1919 
opened up 3BV again. This station 
(Fig. 6) is the same _ loose-coupled, 
“Crystaoli” detector 
fore the War. We 
sparks during the 
something about them. A Murdock 
cillation transformer was purchased 
and a rotary spark gap made. However 
we still had d.c. power, so had to con- 
tinue the the electrolytic inter- 
rupter and spark coil. A Roller-Smith 
hot-wire ammeter was added to meas- 
ure antenna current 

Now we were reaily “in 
with over 3 amperes of antenna 
rent, the transmitter inductively 
pled to the antenna, and sharp as a 
razor on 200 meters. We little 
benefit from the rotary spark gap as 
the modulation of the interrupter came 
through and the resultant note sound- 
ed like a buzz saw striking a nail ina 
log. Fig. 7 shows this transmitting ap- 
paratus, now mounted in a display 
case, in much better detail than the 
general station picture. 

By June 1922 the 
completely rebuilt far receivers 
the vacuum-tube detector and am- 
plifier connected through switches to a 
honeycomb coil receiver for long-wave, 
and a variometer inductively-tuned re- 
cciver for amateur and broadcast, had 
replaced the old loose-coupled receiver 
The same old spark had been placed on 
the floor at the end of the table. All of 
the apparatus shown in Fig. 8 
home-made and was described in detail 
in various early ADIO NEWS 
in 1921 and 1922. 

At the beginning of 
active days of the 3BV spark ended. 
Shortly after the picture (Fig. 8) was 
taken, a.c. power became available and 
a 1 kw. transformer was _ installed 
With the rotary gap it produced a 
wonderful musical note on the air, but 
by this time the need for earning a liv- 
ing brought the writer to Savannah, 
Ga. radio supervisor of 4 U. S. 
Shipping Board. After a year or so, the 
YL became the OW (we were plain- 
spoken in those days), and we started 
up in Savannah as 4EO-4ZD-4XX 

The first Savannah station (Fig. 9) 
was on the air late in 1923, first as 
1EO and then as 4ZD and combined 
with the 4XX commercial experimental 
station license. This station was a 100- 
watt Hartley oscillator c.w. transmit- 
ter on the new short-wave (thigh fre- 
quency) bands. Plate supply was 1200 


filings was 
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its clips while 


frequency 


and because of 


less 


receiver used be- 
had worked large 
War and learned 
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use of 


business” 
cur- 
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1923, the real 


as 


volts d.c 
receiver Was a 
vith one stage of r-f., 
up in the July 
of Rapio News. The ti 
housed in the cabinet 
loudspeaker, the receiver 
of the larg: abinet with a Grebe de 
tector, and two-stage audio amplifie: 
in the right compartment 

The “X” license in days was 
granted for experiments wit! 
short-wave (high frequency) transmis- 
Generally, any wave below the 
200 meter point was allowed, and most 
of the stations at the time gravitated 
to wavelengths between 75 and 110 
meters. The basic reason for this selec- 
tion was that available 
capable of withstanding the higher fre 
quencies. Condensers, for example, ot 
“good” quality, just burned up We 
worked a lot of foreign countries and 
had many good U.S. contacts as well 

Late in 1924 found the family mov- 
ing into their own house in Savannah 
where there was plenty of space for a 
radio room, the station shown in 
Fig. 10 was set up. 

The transmitter 
sion of the previously-m«¢ 
watt Hartley, 
to 20 meters 


from motor 

honeycom 

ind was wt 
and October 1924 


itten 
issues 
ansmitter wa 
supporting t! 

in the center 


those 


SCTIOUS 


sions 


parts were not 


sO 


rebuilt 

‘ntioned 
remodeled to get down 
With more room, bette 
parts, and ventilation it worked much 
better. To describe the station, Fig. 10 
let us start with the transmitter on the 
right end of the table, next comes an 
old Navy CM 294 receiver for low-fre- 
quency work, next a short-wave regen- 
erative receiver, and on the left end of 
the table is the large panel of a 10 
tube superheterodyne receiver made 
from a BCL failure of the early days 
Plug-in coils gave a range from 20 to 
800 meters, with one stage of r.f. ahead 
of the first detector. The circuit of this 
receiver is shown in Fig. 12. This re- 
ceiver was the result of toying with 
the idea that Armstrong's superhetero- 
dyne would someday be the ultimate in 
all receiver fields. It a small for- 
tune to develop this from a complete 
failure. Little or nothing had been pub- 
lished about what the big companies 
were doing with superhets, although it 
was a well-known fact that they were 
working on them. In this case results 
then and now, have more than justified 
the time and money spent on this 
ceiver. 

In 1927 a move from Savannah to 
the North was necessitated by our get- 
ting involved in radio work 
through the superhet development 
Most of the next few years were spent 
traveling, so that there was no more 
time for amateur radio. We had a try 
at manufacturing quartz crystals in 
the early days in Savannah, and 
into the design of modern transmitters 
using crystal control in their 
lators. We had to face it, amateur 
radio was over for 

What had been accomplished with 
all this expenditure of time and money? 
We were established in radio compass 
work as a result of the superhet, and 
magazine articles had paid for most ot 
the things they described. What was 
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all, as a group, amateurs 
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gned to them originally bec 
believed of no value to commer- 
military services, was in fact 
the most valuable band in the spec- 


trum —- 


un- 
and 
impor- 


iuse it 


PIONEER “BROADCAST” 


By CHARLES G. COOKE 
Life Member. V.W.O.A. 


ERE is the story of what was probably 

the first instance of music being 
broadcast by wireless. 

It was in the spring of 1906 and the 
“Uss Il vis” to which I was attached 
as wireless operator had just returr 
with the Atlantic fleet from winter m 
neuvers in the Carribean to Hampton 
Roads, Virginia. 

I was on wirel 
trolytic detector when | heard a spark 
changing its pitch to play what was 
clearly the first line of “Home Sweet 
Home”. 

Amazed and curious, | began a round 
of visitations to the wireless offices of 
the other ships in the fleet. 

Finally, | found on the 
souri” an ingenious op 
volt d.c. generator feeding a large spark 
coil primary through a mercurys-turbine 
interrupter driven by a small motor, 
the speed of which was governed by a 
sliding rheostat which had i 
brated C, D, E, F, G, A, B, 

Thus it was only necessary to push 
the rheostat slider to the desired note, 
wait for the speed to stabilize, and push 
down the key. 

You should remember, however, that 
in those days there w no wireless 
tratlic controls, no interference, and the 
sky was the limit on jabber. 
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Installing Color Tubes 


(Continued from page 18) 


convergence 
be adjusted 
9. The vertical dynamic convergence 
adjustments affect the horizontal and 
d.c. convergence settings and vice versa 
Again it will be 
tirne 
justment 
The author 
during his 


voltage shape control can 


necessary to spend 
and care in making all ad- 
and touch 
had to start all over 
first 
ment problem 
the 


some 
subsequent ups 
twice 
adjust- 
but after some practice 
convergence proce dure 
only about 10 minutes 

10. As a final check, the d.c 
convergence control slightly and see if 
it improves the edges 
If it improvement in the 
dynamic convergence setting is needed 
When d.c. adjustments 
improvement, the dynamic 
ence controls are properly set 

In the large 19-inch shadow- 
mask the 
adjustment is somewhat different since 
magnetic rather than electrostatic con- 
vergence 1s setween the purity 
coil and deflection yoke a set of three 
electromagnetic 


convergence 


now takes 


vary 


convergence at 
does some 
show no such 


converg- 


screen, 


picture tubes convergence 


used 


assemblies are located 
as shown in Fig. 3. In place of the three 
positioning magnets a single permanent 
magnet used which has 
major the blue electron 
gun. To adjust convergence in this sys- 
tem it is again helpful to use a dot 
pattern. Proceed as in the case of the 
15-inch tubes up to the d.c. convergence 
adjustment, then follow the steps given 
below 

1. Set all dynamic convergence con- 
trols to minimum and adjust the red 
and green d.c. convergence potentiom- 
eters to give yellow dots in the center 
of the sereen 

2. Adjust the blue d.c. convergence 
control and positioning magnet to ob- 
tain white dots in the center. 

3. Adjust vertical and _ horizontal 
dynamic convergence controls for equal 
color triangles along the vertical and 
horizontal axes 

4. Readjust the three d.c. converg- 
ence for uniform white dots 
Slight touch ups of the dynamic con- 
vergence controls may be required. Be- 
cause the convergence forces are mag- 
netic, the a.c 
coils will 


assembly is 


control over 


controls 


through the convergence 
look like the voltage wave- 


Fig. 9. Dot pattern when the d.c. con 
vergence voltage is too high. Here, the 
blue dot is on top with the red to the 
left and the green to the right below. 


The voltage across 
somewhat like a 

tooth feature of the 19-inch 
tube adjustment is the re- 
duced interdependence between the dif- 
ferent controls simple 
istment 
pictures 


form in Fig. 6 
will look 
Anothe1 


convergence 


coils 


cnw- 


This makes for 
and faster convergence adj 
Before looking at color 
brightness and screen controls must be 
set properly. First, with no picture on 
the screen, turn the brightness control 
to maximum and adjust the red, green, 
and blue Fig. 5) to 
medium appear- 
This should be approximately the 
brightness of an 
chrome raste1 


the 


screen controls (se« 


obtain a gray screen 
ance 
dark 


irs when no 


almost mono- 
such 
received on a 
Balance out the 
until a neutral gray shade is achieved 
Now tune in a monochrome picture and 
set the contrast control for 
highlights. Adjust the blue and green 
background controls until the white is 
a true white and contains no dominant 
Next, turn the brightness control 
until the white highlight is 
medium gray and touch up the green 
and blue background controls until this 
is again a neutral shade. The correct 
adjustment of these controls is achieved 
when the brightness control variation 
does not produce a change in hue, but 
only in 


as appe 
monochrome 


three 


signal is 


receive colors 


good white 


color 


down 


brightness 


Color Adjustment 
The great moment has arrived and 
we are ready for the first color pictures 
In Fig. 5, separate red, green, and blue 
gain controls are indicated Many 
manufacturers do not advise touch ups 
of these controls without special test 
signals or test equipment. Usually these 
controls are set carefully at the factory 
and do not need further adjustment 

Tune in a color telecast just like any 
other TV signal. Adjust the chroma- 
ticity control slowly until the colors 
appear vivid enough. Too little chro- 
maticity will result in pastel shades or 
pale colors instead of rich saturated 
colors, while too much chromaticity will 
result in dark flesh tones. If it appears 
as if a red, green, and blue rainbow 
moves over the picture, the color sync 
section is out of synchronization. If 
flesh tones appear purple and red ap- 
blue, the color syne 

These adjustments are usually 
on the chassis or under a panel together 
with other secondary controls 

If it appears that the various colors 
are wrong, that red is too purple 
low this 
be compensated for with 


pears 
wrong 


phase is 


vel- 
should never 

the 
background, or brightness controls 
Such a defect is best adjusted with a 
color test signal of known colors, such 
as can be obtained from a bar 
generator or else from a station test 
pattern. Then the red, green, and blue 
gains can be set, the J and Q channels 
adjusted, and the entire matrixing unit 
can be serviced 

The customer should be carefully in- 
structed in the use of the operating 
controls and warned against adjusting 
the secondary controls under the 
hinged front panel of the set and on 
back of the chassis wv 


too orange, etc., 


screen, 


color 


the side or 
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International Short-Wave 


(Conttnued from page 64) 


(Ferguson, N. C.) Noted parallel over 
1.950 to after 2215. (Miller, Ga 

British New Guinea—VLT6, 
Port Moresby, fair around 0330 
news, weather reports. (Kapp, Calif.) 

Bulgaria—-Sofia, 7.671, noted for a 
few days parallel over new 7.215 chan 
nel, but has returned to 7.255 where 
has news 1500-1515, 1615-1645; 
has news 1715-1730. (Pearce. 
England) Excellent 2000-2030 to North 
America on 9.700. (Rubin, Mich.) And 
1730-1800 on same channel 
Verde Islands—-CR4AA, 7 
opening 1500 with band 
closing 1700A with “A 
(Pearce, England) 
Radio Ceylon, 9.52, noted 
closing 1228 England) Is fair 
level on this channel some days from 
2030 opening, but usually has QRM 
from Copenhagen, same_ frequency 
(Saylor, Va.) Is now on 11.770 at 
2030-2330. (Sanderson, Australia) 

Chile—-CE766, 7.66 Santiago, tuned 
0045 when had music and comedy pro- 
gram in Spanish. (NNRC) CE1180 
11.998A, noted some days 1800-2100, 
fair volume in Minn. (Rowell) 

China—Radio Peking. 11.65A, 
news again 0930, also 0400: not 
bre every day; 11.96, 15.06A are 
for English 2200-2228A sign-off 
bi, Calif.) 

Colombia HJFW, 5.020 
ran all-Spanish. (Reidler 
Cali, noted on 4.76A to 
down. (Powers, O.) HJFU 
menia, caught signing off 2310 

Cuba—C ICQ, red 9670, Ha- 
vana, noted 0755 with identification in 
Spanish, then religious service in that 
language. (Ferguson, N. C.) 
ZJIM6, 6.790. I 
Sharq-al-Adna, noted with 
Arabie 2300-2315 fade 
©.) The 11.72A outlet he 
news in Arabic, 
Australia) 

Denmark OZF3 
noted 1510 relaying 
Danish; 1600 news in Danish, off 1617 
after call. (Pearce, England) Heard 
some days on 15.165 at 0900-1000, Eng- 
lish 0950. (Butcher, Mass.) 

Dominican Re public HI2T, 9.735A, 
in Spanish 2015-2130 
Mich.) HI4T, 5.970, good level 
1730. (Stanley, Conn.) 

Cairo tuned 0735 
O800 had time pips, call in 
“Egypt Calling Her Friends 
‘Egyptian and Indian songs, 
news; at 0900 began Urdu for 
at 1030 noted Arabic session 
parallel over 7.035, 12.030, and with 
different program near 9.745A; noted 
over 12.030, 7.055 as late 1812. 
(Pearce, England) Measured on 12.029 
recently. (Ferguson, N. C.) 

El Salvador—YSS, 9.55A, noted with 
nice musical program 2230; slight 
QRM. (Winch, Calif.) 

England BBC noted 
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the superb new Musical Masterpiece Society record 
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recordings selected by the Society. You may accept 
these records at our special price of LESS THAN 
ONE THIRD the usual retail price. Or 
reject any monthly selection either before or after 
you receive it 


music! 


has remarkable 


you may 


There are no “ 
offer, 


strings” attached to this generous 
and you are not obliged to buy any records 


Save More Dough _ yr 
+ Harjo 


7OLA TRANSMITTING 
TUBE, $4.95 

Dupt ic f fea 

A pair 


umo 36 
catnooe “way TueEs 
$1.79, 3 for $5 


POWER TRANSFORMER 
1 MA ‘ ta 


CERAMIC CONDENSERS 


Kit of 100 asstd. Brand new, stand- 
ard brands. $10 vaiue 


Post- 
paid 


APS 13 Complete 420 MC Radiophone 


$3.95 
$14.95 VALUE 


trip, le ‘ i 


DC-34 & DC-35 
CRYSTALS 
Spacing *<«** 
oe 89% 


CRYSTALS 


$4.75 ; 
Cryst 
$1.39 «a 


$3.49 «a 


Write for FREE Surplus Catalog. 
Thousands of items not listed, 
if you don't see it, write 
All shipments F.0.8. warehouse. 
Minimum order $3.00 


Haxjc: Sales Co. 


RG 

Burbank, Calif 
Magnolia Park Sta 
Phone: Victoria 9-241! 


Dept 
4109 Burbank Bivd.. 
P.O. Box 1187, 


Cable: Harjo 


HI-FIDELITY RECORDINGS 
BEETHOVEN 


“Egmont” and “Coriolanus”’ Overtures 


- oF BIZET 22 BACH 


Brandenburg’ 
Concerto No. 3 


The 
477, 


Musical Master 
250 W. S7th St, 


st all’ So rush coupon to 
piece Society, Inc., Dept 
New York 19, N. ¥ 


The Musical Masterpiece Society, Inc. 
Dept. 477, 250 W. 57th St. 
New York 19, N. Y. 

Ile © send e the high-fidelit 
“BEETHOVEN BIZET bacn 
iv cone ‘ phere 


‘ a! 
al 


‘ Jom tate 


! 
! 
| 
! 
| 
| 
| 
| 
| 
| 
| 
J 


| es 


GET INTO ONE OF THESE 
GREATER OPPORTUNITY FIELDS 


TRAIN IM THE GREAT SHOPS OF 


€ OLDEST, BEST EQUIPPED i 
SCHOOL OF ITS KIND IN U.S $ 


Prepare for your future NOW. Get prac 
rei KADIO 
I ‘ tu 


finance plan 
later. Part tim 
Kul neerte 
Hig bree 
an will call 


A pproved tor Veterans 


Uservice ® tra 


=. BOOK {,'"".°. 


von for 
»salesm 


founoto 

a» eee 
ELECTRICAL scwoot 
a@ TECHNICAL wes, Beds a | CHARTERED 
00 S$. Paulina St., 40s" 


Civica’ Ocept 
tuscrmicity © TELEVISION © RADIO © REFRIGERATION © LLECTRONICS 


| 8. W. COOKE, Pres. 

COYNE ELECTRICAL School 
500 S. Paulina St., Chicago 12, 11. Dept. 84-85H 
Send FREE BOOK and detail 

1 0 RADIO-TELEVI O ELEC 


ION 


TRICITY 
NAME 

! ADDRESS 

berry STATF 


93 


Build Your Own 
Interior - 
Styled Cabinets 


KITS 


presenting the 


paul klipsch-designed 
REBEL IV... 


Now you can build 
your own 


ousth 

assembled 
and easily put 
gether with a mini 
mum of teel 
Priced for the 
home-bullder 
unfinished birch 
$36.00* Net for 
model 
$42.00* Net for 


model 


BASS REFLEX and 
EQUIPMENT CABINETS 


Compartment 
20° WH. 214% 


No. 80 ...$27.00* 
(Equipment Kit) 


No. 8112 .$18.00* 
(12” speaker) 


No. 8115 .$18.00* 
(15” speaker) 


CORNER FOLDED 
HORN ENCLOSURES 


Reproduces a quality 
of bass heretotore onty 
possible through the 
use of far more expen 


sive designs 
No. 61 (12° 
speoker) ..$19.95* 


No. 63 (15"" 
speoker) ..$23.95* 


r West and 


* tree catatog and nearest distributor 


G & H WOOD PRODUCTS COMPANY 
75 NORTH 11th STREET 
BROOKLYN 11, N. Y. 


3.975 in English for 
(Pearce, England) 

Ethiopia Radio Addis Ababa, ETAA, 
15.054AV, still has English news 1315 
on Sat. only; other days has music at 
that time. (Pearce, England 

France--Paris recently has been 
noted opening 1000 on 7.055A_ with 
same program as in progress on 6.200; 
heard with English 1500-1600 
on 6.045, 9620A. (Pearce, England) 
More recently, I've noted this at good 
level over 11.700A. (Boord) Parallel 
on 9.625A. (Bellington, N. Y.) 

Heard opening 0030 on 9.55; English 
talk 0045; QRM'd 0100-0130 sign-off. 
(Balbi, Calif.) 

French Equatorial Africa Lately, 
Brazzaville has been using 9.625A in- 
stead of 9.440 for portions of its broad- 
casts; if not found on 9.440, try 9.625A. 
(Pearce, England,others) RadioA.E.F., 
Brazzaville, noted on 9.965 at 1400 
with news in French, 1415 with songs. 
(Pearce) 

French Guiana Radio 
6.233A, noted 1735 with popular musi- 
cals, wiped out 1800 by QRM. (Pearce, 
England) Heard opening 1730 in 
French, bad CWQRM. (‘(Scheiner, N. J.) 

French West Africa—-Dakar's 9.562 
channel still noted with English 1715- 
1730 closedown Mon., Wed., Fri., Sat.; 
Portuguese then Tue., Thur. (Murphy, 
N. Y.; Butcher, Mass., others) 

Germany RIAS, 6.005A,_ Berlin, 
noted at fair level 2030-2300 when 
QRM took over: news in German 2100, 
2200. (Saylor, Va.) Summer schedules 
of Overseas Service, Cologne, are 0530- 
0830, 11.795, 15.275: 0930-1230, 1300- 
1600, 1700-2000, 11.795, 7.290: 2030- 
2330 (to North America), 6.075, 7.290. 

Gold Coast ZOY, 4.915, Accra, 
noted in Britain with news 1215 
ing 1300. (ISWL) 

Greece FBS, 7.420 
with music 1010 
from Moscow: 
(Pearce, England) 
heard with news 
N. Y. (Chatfield) 
The Couriey 
2045 sign-off 

Guadeloupe 
Terre 


Europe 1315 


others) 


Service 


Cayenne, 


clos- 


Athens, strong 
tune-in, had QRM 
songs at tune-in 0115 
Radio Athe WS yg 607, 
1245, fair level in 
VOA's “Truthship,” 
noted on 6.015 at 1945- 
(Butcher, Mass.) 

FGSHA, 6.066A 
through terrific 
1815 when identified in French 
had French music. (NNRC) 

Haiti—AVCP, “La Voix du Nord,” is 
now on 6.200, audible afte7 1815 when 
Paris-Inter leaves channel: announces 
as on 6.198. After a sojourn on 6.301, 
IVWA, “Radio Citadelle,” Cap Haitien, 
is back on 6.157, noted with news in 
French 1800 (“La Radio Mondiale 
France) Latest channels announced 
by 4VEH, Cap Haitien, are 9.656 
“mornings” and 9.675 “evenings”: has 
new identification signal consisting of 
10 notes on organ, repeated for about 
5 minutes before sign-on. (Saylor, Va.) 
Radio 6.090A, good from 
1900 in French. (Dexter, la.) 4VRW, 
10.074A, has English session 2130 
Thur. (Pearce, Il.) 

Holland—-English is now radiated 
from Radio Nederland weekdays only 
1045-1125 to South Asia, Africa, 17.775 
15.425. 15.22. 6.025 1645-1725 to Eu- 
rope, North America, 11.73, 9.59, 6.025; 


Jasse- 
QRM 
and 


heard 


Commerce 


POWER TRANSFORMERS 


Comb. Transformers 115V 50-60 cps. 
cT.479 7OOOV .OC1BA (2 K inc Vv. Vest) 2 sv 
SA 17800 V est 
cT.i38 $20-0.520V SOOMA. 6 3V 34. 6 3V 
a2 3 
cT.o13 


Input 
$37 
14 
€ 


10V 1 5A 
cT.341 
cT-.o71 
cYT.403 


cT-931 
cT.442 


350VCT 
sasvcT 
SasvcT 


a 
026A 5V 34 2 
O86 A Sv 3A, 6.3V 6A 4 
75 ma SV 28.1 CT 2A 

SOV 200 MA 3 
650VCT 200MA 63V BA. 63 SA 6 
230-0-230V O85A, SV 34. 6V 2.5A 3 


cT?7.s01 
cT-444 


MOBILES! C.D. MEN! CAP!! 
PE-101 DYNAMOTOR—Converts 
Easily to Supply Unit Delivering 
12 VOLT INPUT 6 V INPUT 
610V@ 150 MA OR V@90 MA 
325 V@ 125 MA 160 V@ 110 MA 
BRAND NEW WITH CONVERSION DATA 


$3. 
Send check or MO. Shipping charges C O.D 


DYNAMOTORS 


ouTeuTt 
VOLTS AMPS VOLTS ames 
4 62 330 


350 
8.19 Pack 
DA-3ae 


rPeT7Ts cm 

D : 
0.402 

spr i7s 

om 25 

t Less Filter 
| Used Exce 


INVERTERS 


PE.218-H: Input: 25 28 vde, 92 amp. Output: t15v 
150 500 cy 1500 volt-amperes — $37.50 
-206: Input: 28 vde, 36 amps t 80 v 800 

500 volt-amps. Dim: (3°x5', 3 
$22.50 


end O. or Check. Shipping Chgs. C.0.D 


COMMUNICATIONS EQUIPMENT CO. 


13! Liberty St Dept SYR a New York City 7. N.Y 


PUT YOUR 


OSCILLOSCOPE 


TO WORK! 


‘ ol 
tee 


‘ bi 
gt Y MODERN 
LLOSCOPES AND 
HEIR USES ! 
ina way you 
ly understand ‘ 


can real 


Modern ont 
Oscilloscopes ' and 

ond Their Uses 
The most widely used 

book of its hind! 
326 pages ee 

370 pictures t 

Price $6.00 


how to analyze patterns fast 
and right ! ‘ 


RINEHART & CO., Inc., Dept. RN-74 
232 Madison Ave., New York 16, N. Y. 
USES for om FRED 

Name 


Adaress 


City, Zone, State 


RADIO & TELEVISION NEW - 


2130-2: Australia 
New Ze il 

Hong-k 
BBC 
Australia) 

Hungai } i] ’s 6.248A_ chan- 
noted 1720-2230, part of time re- 
Moscow's North American Serv- 
(Englisi has CWQRM. (Reidler 

Pa.) Noted with English 1500-1530 on 
6.248A 7 20): English 


1 am 
(Pearce, 


still has 


news 0600, (Sanderson, 


also has 


Ssaivs 
1700-1730 on these 
england) 
India—Mysore is currently sched- 
uled 2030-2145, 4.800, 0300-0400, 6.065, 
0700-1200, 4.800. Srinagar is sched- 
uled 2130-2330, 4.860, 0200-0330, 6.110, 
0730-1145 (Scheiner, N. J.) 
Indo-China— Radio Hirondelle, “La 
Voix d l'Union Forces Francaise de 
Indo-Chine du Nord 7.408, Hanoi, 
tuned 1035 when had dance music rec- 
call in French 1051, then 
headlines in French; closed 
with “La Marseillaise” 
from around 1730 and with news in 
French 1800. Radio France-Asie, Sai- 
gon, heard still on 11.83 with English- 
French session O900-1100 (Pearce, 
England) Noted 15.420 at 0500 
with news, then good musical session. 
Tran Radio Ts heran is bane k on 
15.100 for noted with call in 
Arabic 1330, news in German 1445. 
(Pearce, England) Heard with French 
1500 over 15.100 parallel 3.785, 6.155. 
(“La Radio Mondiale,” France) Should 
have English 1515 and close 1530A 
Traq Radio Baghdad. 11.700A, noted 
1330 with vocal Arabic music, 1400 
news in Arabic, 1415 call in English, 
but QRM was bad then and was 
jammed; should have English 
1415-1500 closedown (Pearce, 
land) Heard witl 
5, then Western 
Australia) 
Israel—When this was 
Tel Aviv. 9.010A. still had 
(“Voice of Zion’) session 1615-1700 
closedown, but by now may be on 
time, in which case this may 
how (1515-1600). 
(Pearce, England Heard well 
1655. (Leake) 
Italy 
with news 


channels, 


07° 
ee 


ords: news 
LIOOA 
noted 


also 


ove! 


SiMrines 


session 
Iing- 
news in Arabic 
music. (Sander- 


40, 

son, 

cr ympiled, 
English 


Supe! 
be one earlies 


others) 


11.905A outlet 
1615, news in French 
(Bulmur, Brt. Columbia) The 
1240-1250 period on radio subjects 
noted strong on 1!.810, 7.290, said also 
on 15.400 England) Heard 
with Spanish 30-2150 on 
6.213A. (Stark, Texas) 

Japan—-AFRS, 6.08, Far East Net- 
work has replaced 11.815 out- 
let, fair signal 0400; JKL, 4.86, is par- 
allel. (Balbi, Calif.) Radio Japan has 
been sending monitoring report 
blanks to selected (Anglado, 
Miss.) Often tests over JOAS, 9.695, 
JOBA4, 11.780, at 2300-2400 with Japa- 
vocal recordings 
announcements, 


noted 
1630. 


Sun 


tome’s 


(Pearce, 


session 


Tokvo 


out 
listeners 


has no 
adjustments, 
usually only 
parts of recordings are played; opens 
2400 to North America. (Morgan, 
Calif.) 

Kenya Colony 
1430 with 
(Pe 


usually 
makes 


nese 


stations go on-and-off, 


Nairobi 
orchestral 
England) 


1.855, noted 
recordings. 


arce 


July, 1954 


NEW ITEMS 


we RECORDER FOR CODE TAPES 


Re order and Amplifier of Code Signats directly 
local sending on 
Tape can be played back 
Uses § 117N7GT and 
60 cycle operation No 
included Tape Puller 
from TG.-10 of ” used 


PRICES—NEW: $7.95 — USED: $4.95 
%& PRACTICE CODE TAPES— 


Cove Training and Practice tnked Paper Tapes on 
16 MM 400 ft. Reels for telegraph and radio operatior 
15 Reels te in wood case—for use with TG 


13 Meets $12.95 


Complete SET—Price 
following lessons 


Tape 28 
Tape ? 


Paper 


SEPARATE TAPES for 
Tape = ti—Traffic 
Tape 2 t2—Tratfic 

Each on 16 MM Reet 


TG-34A KEYER: 115 of 230 V. @ 50 to 
60 cycle—KEVER TG-34A is an automatic unit for 
reproducing audible code practice signals previously 
recorded in ink on paper tape By use of the self 
contained speaker, the unit will provide code 

signals to one of more persons or provide 

oscillator for use with a hand key. The unit is com 
pact, in portable carrying case, complete with tubes 
photo cell, and operating manual Size 109 16 
10'o” x 15 03 4 Shipping weight: 45 ths. Prices 
While They Last: 


BRAND NEW: $24.95 @ uSEeD: $14.95 
TG-10 KEYER: Same function as TG.34A 


only larger. using 2/6N7—2/6L6—2 68137)—! 5U4G Tubes 
and 1/923 Photo Cell. Housed in standard Metal Cab 
inet, can be removed tor 19" rack mtg Size: tit H 
a24° Waitt,” O 


Code Groups 
Receiving 


ntainer: $1.26 Ea 


in metal ce 


PRICES—NEW: $29.95 — USED: $19.95 
BLOWERS—115 VAC 60 CYCLE 


SINGLE TYPE (ittustrated at 
teft) 100 CFM. 2',” intake 
outlet. Complete size: 5” x 6 
Order No. ICs $ 

DUAL TYPE 10 CEM 

Each Side 
xt Order 
‘ 


COMPACT TYPE 108 CFM. Mo 
tor built inside squirrel cage 
intake 4 xn 3 Dis 
Complete size » ¥ H x B's D. Order 
No. 20067 i 
FLANGE TYPE 
Complete size 
No. ICH0 
FLANGE TWIN: 275 CEM, 4, 
Dis Compiete size: tt 
Order No. 20069 


TRANSFORMERS—110 V. 60 CYCLE PRI 
CT-25A—10.000 V. Ins. OPEN FRAME—6” x 


‘ 


intake: 2' Dis 
mo hes 0. Order 


intake 
H 


b | Amo 12 2 1 Amo 
24 V. ty Ame ! 6, 2 or wv 
Sec. Two 12 V. 4 A. Winding-—Gives t2 V 
or 24 Vv. 4 Amo 


CONSTANT VOLTAGE 
Cycle 80 VA. Sola 


SOUND POWERED HEAD 
AND CHEST SET 


No Batteries 
TV Antenna tnstatlations 

uses 20 ft. Cord 
Uset 


Tested 5.95 EA 


TELEPHONE WIRE FOR THE ABOVE 


COMBAT TYPE—2 Cond Rubber Covered 
Medium Weight. W-150 @ te per Ft 


FIELD WIRE—2 Cond. Twisted, Weather $4 75 
. 


proot, Heavy Duty, W-110—525 Ft. Roll 
Address Dept. RN + Minimum Order $5.00 + Prices 


BA 
BA 


TRANSFORMER—115 
0726 


Navy Type Required 
ideal tor 


and many other 


Twisted 


FAIR RADIO SALES 


ANTENNA EQUIPMENT 
y . MAST BASES—INsuLATED 
' eo ‘ ‘ ior ' b . t 


BASE ' 
Overall 
« tbs 

BASE Insulated type with 

coil spring and 5 dea. toe 
: hole tor ounting 


heavy coil spri 
lengtt it 


% tbs 
BASE — Insulated 
with heavy ! pring Requires t*, 
hole, Weight: ti tbs 
MP.17 BASE Insulated type with 
dia insulator requies ft hole tor 
Weight appren. 10 tbs 
MAST SECTIONS FOR ABOVE BASES 
Tubular copper coated, painted in 1 ft 
tions, screw-in type MS-51 can be used to 
any length wich MS.52-51.50.49 for taper An 
tion a 
Larger 


heavy coil spri 


mounts 


steel 


Diameter Section: MS.54 


ARC-5 COMMAND EQUIPMENT: 


R-25 ARC.5 Rec. 1.5 to 3 MC. No Tubes Used: $14 
K-26 ARC.5 Rec. 3 to 6 MC. No Tubes. Used 
R.27 ARC-5 Rec 6 to 9 MC Neo Tubes Used 
R-28 ARC-5 Rec. 100 to 156 No Tubes Used 
7-20 ARC-5 Trans. 4 te 5.3 New 
7-22, ARC-5 Trans. 7 to 9 Used 


274-N COMMAND EQUIPMENT: 


154 Ree. J to 6 MC 
Rec. 6 to 9 Mi 


Used: & 
Used: 
Used 
Used 
New 
New 
New 
New 
New 

Trans 

New 

Used 


Used 
Used: #1 
Used 
Cont Used: #1 
51 Tran Cont Used 
PLUG—Matle tor rear Rec. or 
OM.12 Dynamtr F Rec 21V. Used 


DM.3i Dynamtr F Modutator & Trans 


Coaxial Cable & Connectors 


CD.1071 CORD—With PL.259 Plugs each end He 
movable Vinylite covering over Vlugs, 50 ohm coax 
2 long Prices tach—Or in Lots of 0 @ 

* Each 

VL-259—Piug ea. end & 1 RG 

UG-21 U—Piug ea. end & 1 RGU 

UG-22 U—with 4° Coaxial Cable 

RG-.8 U (SPECIAL) 51.5 ohm. Same size as AG-8 U 
Prices i to 100 ft 4 per ft 100 to SOu ft 4 

0 te 100 Tt per ft 1000 ft 
Rolls more per ft 


RG. 4 ra 


4 U—S8 ohm 


> ohm 


ohm, (45 Tt. length 


DYNAMOTORS 


PE-101 DYNAMOTOR—« o i2 Volt 
eiginal CQ 
issues——-fturnished.) This ts the 
talking about 
“25 Vv a 150 MA 
or 0 V. 90 MA 
» 6 Voits 
INPUT 
VOLTS 
voc 


(Reprints of 
articles——Oct, & Dee "$2 
Dynamotor the Hams 
Easily a to supply 
and 325 V. 1 12 Volts 


and 160 V. 110 oo $4.95 


ouTPUT STOCK 
MA. N 


conversion 


have been 


PRICES 
USED: NEW 
? 


‘ 
‘ 
4 
‘ 


y 2 

t2 USA 0515 
USA O516 
PE.10 
re.t 


F.O.B., Lima, O.* 25% Deposit on C.0.0. Orders 


132 SOUTH MAIN ST 
LIMA, OHIO 


f qnrtar / 
| RADIO-TELEVISION Gre: 
Get More Service Calls with 


EICO DECALS 
For Store Windows & Cors 
Write EICO 
Brooklyn 11, N.Y. Dept.e0-7 


WESTERN TELEVISION INSTITUTE 
srt tes Anw * 15 Cait 


341 W 18th 


95 


Malaya BFEBS, 15.435, Singapore, 1600-2345, ZL19 11.83 0000-close, 
e strong 1115-1145 relaying BBC; before ZL18, 9.52. To Pacific Islands, 1330- 
Examine FREE closing 1150, gave schedule for India 1545, ZL2, 9.54; 1600-2345, ZL3, 11.78 
O800-0900 15.435, 0915-1030, 11.820 0000-close, ZL2, 9.54: closedown cur- 
1030-1130, 15.435, 11.820; for Burma rently is 0545 weekdays, 0620 Sat 
O800-08 15 11.955, 7.120 08 15-0900 0500 Sun 
7.120, 0915-1130, 9.690, 7.120: had “Ra Nigeria—-Radio Nigeria 1.800, La- 
dio Newsreel” trom BBC 0900, then gos, noted 1515 with African vocal 
program in Burmese on 11.955 music; 1430 had short story in African 
(Pearce, England) Heard on 11.820 dialect. (Pearce, England) A Nigerian 
at strong level 0715-0900 sign-off in outlet is noted on 4.890A with English 
English, relaying BBC, announced program of music 1500-1715. (Peddle 
15.435 in parallel; also announced neu Newfoundland) 
channel of 7.955 with different pro- Norway Oslo’s 15.175 outlet heard 
gram in English O800. (Miller, Ga.) at good level Sun. 1100 with religious 
Prentice-Hall Radio Malaya, 7.200, Singapore program, at 1200 with “Norway This 


noted 0630 with news. (Sanderson Week” (English). (Jones, N.C., others) 

ELECTRONICS & Australia) Kuala Lumpur 6.025 Outer Mongolia Ulan-Bator-Choto 
, heard 0915 with talk in English. Forces 6.250A, noted 0953 with man in East- 

U H F LIBRARY Broadcasting Service, 5.010, noted with ern language; 1000 gave call, had slow 


native music, Woman announcer, bad news in Eastern language, probably 
Edited by W. L. EVERITT QRM, 0830. (Morgan, Calif.) Mongolian; off 1022 with anthem. 
5S VOLUMES 1662 ILLUSTRATIONS Monaco Radio Monte Carlo, 7.349 (Pearce, England) 
noted in English 1735-1800A_ close- Pakistan Radio Pakistan, 7.010 
down some days. (Stanley, Conn.) noted with news 1015-1030; at 0515- 
pein Prd pI meal ee Se a Mozambique Radio Clube de Mo- 0530 on 17.770 with “Radio Reel” in 
uny phase of modern electronic theory 1 cambique, Lourenco Marques, has ne- English; with news 0730 on 17.71 
ae cena A on aioe eA out gotiations under way for the purchase (Pearce, England) Heard on 7.150A 
clearly written, logically arranged, profusely of another 10 kw. short-wave trans- with news 0730; on 11.726 at 2115 with 
illustrated mitter and a 50 kw. medium-wave news. (Sanderson, Australia) 
Electronic Fundamentals and Applications transmitter. (Scheiner, N. J.) Paraguay ZPAI1, noted on 5.95A at 
By Prof. John D. Ryder, Univ. of IIlinois Nepal Scheiner, N. J., has received 1830, fair level in Spanish. (Chatfield, 
word from officials of Radio Nepal N. Y.) Moved from 6.275. (Stark, 
Kathmandu, that the station has nev- Texas) 
er tested on 9.856 as reported by over- Peru  OAXA4V. 5.89, Lima, noted in 
seas sources; the new m.w. 250-watt Spanish, fair level 2000. (Chatfield, 
transmitter likely will be used by Au- N. Y.) Lima’s 9.562A outlet heard 
gust, but the new 5-kw. s.w. outlet 2350-2400 when closed at strong level. 
will probably not come into use before (Deuring, Alberta) 
Electromagnetic Waves and Radiating Systems next yeal Is scheduled on 7 100, 290 Philippines DZH9 11.855, Manila, 
By Prof. Edward C. Jordan, Univ. of Illinois | Watts, 2200-2350, 0250-0420, 0630-0720 noted with news 1300, then religious 
entire fleld of electromagnetic engineering with programs in Nepali, Newari program in Indonesian to 1330, fol- 
Pala teens oP eee See eee Hindi, English Catter 2340-2375, 0650- lowed by Japanese; identified in Eng- 
ee ee, A en 0655) lish 1330, 1400. (Bulmur, Brt. Colum- 
New Zealand Summer schedules bia) DZH7, 9.73, noted O700, news 
Ultra — Sey Engineering direct from Radio New Zealand read 0715. (Waltz, Washington) DZH5, 
homas L. Martin, Univ. of Arizona ‘ = Ae ° - . . 
Theos BH niecssin te die anal iki ak aha to Australia 1300-1545, ZL18, 9.52; 9.690, Manila, is sometimes good level 


engineering Rada Telemetering hlectroni« 
rept ing mu i e ion, Blind landing 
Pulse-time modulation 
ent amd the others 


cmaameeeneeese cme | NEW TV STATIONS ON THE AIR 


(As of June 25, 1954) 


The following new stations bring the lists published in previous issues up to date 


Pay Easy Installments If You Keep Set 


FREQUENCY VIDEO VIDEO 
Elements of Television Systems STATE, CITY STATION CHANNEL RANGE WAVELENGTH POWER* 
By George E. Anner, Univ. of Iilinois IN MC IN FT IN KW.) 


plus « rrent practice, covering 
' ! 


Colerado 
eture treat 1, ineluc g the new tect ‘ Grand Junction KFXd-TV 76-82 
t interlace Oklahoma 
Ada KTEN-TV 
SEND NO MONEY—EXAMINE FREE | £0 KGEO-TV 76. 
exas 
Beaumont KBMT-TV q 572 
Territories 
San Juan, PR. WAPA-TV 66-72 
San Juan, P_.R. WKAQ-TV y 54-6 
Mexican Border 
Juarez XEJ-TV 76-82 


, wet 
10 DAY "pith TRHAL 


KITO-TV, channel 18, San Bernardino, California; WTAC-TV, channel !6, Flint, Michigan 
KACY, channel 14, Festus-St. Louis, Missouri; XELD-TV, channel 7, Matamoras, Mexico 
CMTV, channel 11, Havana, Cuba, have gone off the air. WKLO-TV, channel 21, Louis- 
on any «ns . how te ee eee ae . ville, Kentucky: and WFPG-TV, channel 46, Atlantic City, New Jersey, have been tempo- 
on omin go . . rarily suspended 

Station WAAB-TV was listed incorrectly in the May table; it should have been 


Massachusetts 


Worcester WAAB.TV 20 506-512 1.94 74 


PRENTICE-HALL, Inc., Dept. M-RTN-754 
Englewood Cliffs, New Jersey 


The frequency of the video carrier = 1.25 + channel lower freq. limit. Total 
number of TV stations now on the air in U.S. : 383 (131 of which are u.h.f. 
*From Station CP application. 


{ttetececerecccesssseeesseseseseces 


) 
o 


RADIO & TELEVISION NEWS 


in Japan around 0500; DZH2, 9.640, 


Manila, noted 0645-0730 in Spanish, | 
then with English identification. (Jap- wa S 4S t 
anese Short Wave Club) 


Poland -Warsaw has English for 
North America 0600-0630, 9.570: 0715- IN STOCK . ea FOR IMMEDIATE DELIVERY 


O815 11.740; 1715-1745, 1945-2015, 

2315-2345, 0030-0100, 6.025. (ISWC, 

London) Good on 11.745 at 0715-0815 STEWART-WARNE HI-FI SPECIAL! 

2 arce, Ill.) PORTAFONE ) Grand New . . . In Factory-Sealed Cartons 
-ortugal—CSB51, 12.875, noted with Model 73 Citizens 2-Way Radio 

native music 1730. (NNRC) Emissora A lightweight, self-contained io 4 WESTERN 


Nacional, Lisbon, uses 11.96A at 0945- receiver and transmitter. Hos o trans- ELECTRIC 
P mitting and y 


1200 opens 1200 on 9.795: noted on receiving range from 


b < several hundred yards to several miles, 755 A \ 4 
11.915A at 1000: (Pearce, England) depending upon terrain. Any U. $ = a“ 
Rowell, Minn., notes CSA27 now on citizen over 18 years of age con easily 8-inch PM High Fidelity Speakers 
oO 942 f ‘ 1 7 ‘ secure oa license for this approved 
9 746A at 1900-2100 at good volume in equipment. No technical knowledge Reproduces entire audible frequency range 
Portuguese to North America. required. with wide angle high frequency distribu- 
Portuquese Guinea CQM, 5.839, Portafone weighs only 28 ounces and tion. This famous speaker is offered at a 
‘ mye fits comfortably into the hand. Power 
Bissau, heard 1645 with popular re- | can be obtained from several supplies fraction of its original price 60 
cordings, announcements in Portu- The Portafone Handy Battery Pack is WHILE THEY LAST $24 
seuese. (NNRC) for portable use. The Central Station 
fuese ANI Power Pack is for use where 115 volt 
Roumania Bucharest noted with AC is available. The Portafone Citizens Radio = Peay . R.J 


English 1430-1500, audible on 6.143A, pear Cock te for een with eutemebite cerege 
atteries 


6.210, 9.252A, 9.570, 12.032 (latter Pertatene Medel 73, per poir, including on- vies - SPEAKER 
QRM'd by Cairo’s 12.030A channel). fennas ond carrying cases (less : ENCLOSURE 


: botteri k : 
(Pearce, England) Has folk music cnet ia Fed. £099.50 Bookshelf Model $-8-U 


1100 on 9.570, announced in English, Handy Battery Pack 6.45 "An ideal enclosure for the B-inch 
French, German. (ISWC, London) Central Station Power Pack 9045 4 Wetee Geels FED-A. Snel cog f Se 


: + inconspicvously mounted on a bookcase shelf 
Heard with English 2200-2225A, news Citizens Radio Power Pack Reproduces amazingly clean bass fundamentals. 
- ee] . ‘ (specify 6 or 12 volts) 31.00 

2220, on 9.57 parallel 6.143A, nice level. 


Dimensions: 11" high « 10° deep « 23," long. 
(Saylor, Va.) And 2330 on 9.57. (San- Model S-8-U for 8” speakers $24.50 
derson Australia, others) T SPECIAL " SONAR SONAFONE 


Sao Tome--CRSSB, 17.677, noted 


Sun. from 0700 to 0740 fade-out Famous RCA TUNERS | Portes end Gartne 


Radiophone Model M4W 


Should close 0800. (Ferguson, N. C.) Brand New... Conse. dhe, Ban 
Sarawak— Malmo DX-aren, Sweden, ! Complete with 3-616 tubes radio telephone. Has built-in 
¢ “RD. .. ale or antenne, specker, and re 
says, “Radio Sarawak will begin its each $490 arencite Gattuso, alah 
radio service soon, but only with a under 20 Ibs. Transmitter 
= re _ Sar: ak - 4 Same as used in the RCA range: 5 to 50 miles. Covers 
we ekly program produced by saraw ik 430TS end 81$30 tele ce Gand Ginaieen ane 
Broadcasting in Iban for the Sarawak ; vision chassis. Has 21.25 two ship-to-thip channels. 
tangers in Malaya; the program is me sound, and 25.2 mc ‘ Complete (less crystals) 


. , . . video outputs. ideal for 
recorded in Kuchen and flown to Sing- | ;” p Fad. Ven 6.62 $198.50 


servicemen, exper: 


apore for reproduction over the Forces menters. etc Battery Charger 19.95 
Broadcasting Service transmitter on 


5.010; will be radiated on Friday eve- NATIONAL NC-98 RECEIVER 


nings (Friday mornings EST) ” An outstanding, sensitive receiver of advanced circuitry. Covers 
: from 550 ke to 40 mc. Special features include: Crystal Filter 
Saudi Arabia Revised schedules of S’ Meter . Accessory Socket Calibrated Electrical Band- 
Dieddah are 2300-2355, 3.990, 6.100, poet on a nation os SWL Bonds : RF Stage... 2 IF 
. 49 = 46 = - _ - foges R lide Rule ials Antenna Trimmer. . . Noise 
6.175, 7.120 9.650; 0700-0730, 1045- Limiter es Provision for Narrow Band Adapter . Seporote HF 
1135, 1215-1315, 3.990, 11.640 11.750, oscillator. Complete with Tubes Speaker 


11.850, 11.950, for Arabic; Urdu O800- ond built-in Power Supply (less speaker) $149.95 — ix matching cobiner $11.00 


O840 on 11.950 only as is Indonesian Generous trade-in Allowances 


900-0940. (Scheiner, N. J.) : _ 
; e = K co “or, N 7935. heard Anywhere in the world On Your Present Equipment. 
south 10Treda usan € Faded, ear ooder by mail direct from Harvey. 


0600 with man in Korean, fair strength | Enclose estimated shipping charge. / E YY 
but with QRM. (Morgan, Calif.; San- ‘ Excess will be refunded. 
derson, Australia) NOTE: Prices Net, F.0.8., N.¥-C. RADIO COMPANY, INC., 


Spain—Valladolid, 7.006, noted open- | Subject to change without notice ‘16ee 
ing with marches 1402. Radio Medi- }O3 W. 43rd 5t., New-York 36 - JU 2 


terraneo, Valencia, near 6.995, noted RECEIVING 


1350 with Spanish news and sports re- THREE TOP BRANDS ONLY! 
sults, call 1400, good signal. (Pearce, UJ BE 7 


England) After trying 9.585 for some AT TREMENDOUS SAVINGS OVER 


time, Radio Nacional de Espana, Ma- 


drid, is back on measured 9.356 (an- REGULAR WHOLESALE 
nounces 9.363) with English | 1515, OTHER TUBES AVAILABLE AT SAME LOW, LOW PRICES 


1800, 2215A. (Ferguson, N. C.; Shund- Lotest Code Dates © Boxed © Fully RTMA Guoranteed | Brand New Pix Tubes Full One Vear Guarantee 
berg, Ill.; others) ozs 2 | 6AKS 1.30 | 6BQ7 1.42. 12AU7 JULY SPECIAL! 16RP4 14.96 WITH OLO TUBE 
Spanish Morocco A short-wave 183 6AL5 With witn 
saan 1 06 | 6 

transmitter of 1 kw. on 6.067 soon will Hoe — 
relay m.w. programs of Radio Dersa 5Y3 , 6AV6 
5 egg het “e "ce 6AB4 0 | 6BA6 
904 ke., Teutan, 5 kw ; with Spanish 6AC7 68G6 
0700-0900, 1100-1300, 1500-1900: Ara- 6AG5 83 6BK7 


bic 0900-1100, 1300-1500. (Scheiner, 6AH6 1.40 6806 
N | Send for FREE catalog of additional tubes and ports 
+ e ’ 


- i urnpit 
Sweden Radio Sweden, 9535 is STUART ELECTRONICS DISTRIBUTORS ey, te . 9 
strong in Utah 2200-2330 or later. Dept.—R-7 Minimum Order $10.00 Olympia 8-3553, 4352 
(Woltjen) Heard opening in English TERMS: 25% Check or Money Order, Balance C.0.D., F.0.B. New York. Sotisfaction Guoranteed 
. ~ or money bock in 10 days. 


° 


ee 
~O-“eerenew 


for Eastern North America 0700 on 


July, 1954 


QUIETROLE 


DE MARK REG U PAT OFF 


ELIMINATES NOISE 


THE SAFE CLEAN WAY! 


"the ORIGINAL 
NON-INFLAMMABLE 


NON.-CONDUCTIVE 


LUBRICANT CLEANER” 


QUIETROLE 


and roadie 


quiets television 


controls 


noisy 


switches* and 


othe? moving ports 


REMEMBER 
stitute for quality 


QUIETROLE 


there 


is NO sub 
SH! 


eliminates noise the 


clean safe* woy 


NO GUM! NO GOO! NO GRIME! 


Carried by 
job bers 


recognized 
everywhere! 
¥ 


Available in 3 sizes: 
2 o7., 4 02.,8 ox. 


*Unequaled for TV 
front end switches 


Contains no ‘thinner 


manufactured by 


 QUIETROLE 


COMPANY 


Spartanburg, South Carolina 


_lands, 


11.705 (moved from 
mer): and on 9.620 
1900-2145, moved 
Va.) 


Swit 


15.155 for 
to U.S.-( 


6.065 


Nive 
‘anada 
from (Saylor, 
crland United Nations 

HBQ, 6.675, 
daily except Sat., 
Mon., Wed., Fri., 

International Red 
tested recently on 
and at other times 
uages including Eng- 
lish. (Pe England) During sum- 
Berne is using only 6.165, 7.210, 
9535 to North America 2030-2300. 
(Foster, IL, others) 

Taiwan H. P. Tsong, acting gen- 
eral manager for Broadcasting Corpo- 
ration of China (Taiwan), sent 
Scheiner, N. J., these complete sched- 
ules for stations operated by the Cor- 
poration. “Voice of Free China,” Tai- 
peh, 2200-0100 to America, mainland 
China Japan, South Sea _ Is- 
Southeast Asia, BED3, 15.235, 
BED6, 11.736 (50 kw.), (English 2205- 
2230, 2335-0000); 0530-1200 for main- 
land China, Japan, South Sea 
Islands, Southeast Asia, BED6, 11.736 
(50 kw.), BED7, 7.130 (20 kw.) from 
0800; 1400-1600 for Europe and Near 

(English 1420-1445), BED4, 
11.920 (20 kw. ). Armed Forces Radio 
Station, BEC22, Taipeh, 7.000, 1.5 kw., 
Chinese; BED24, Kachsiung, 11.350, 
15 kw., Chinese; BEC26, Tso-Ying, 
10.300, 1.5 kw., Chinese for local area 
and Chinese mainland, all at 1730- 
1030 Broadcasting Corporation § of 
China (Home Service), Taipeh, 
BED29, 6.095, 3.5 kw., Chinese 1730- 
1030. “The Voice of Justice,” Taipeh, 
in Chinese, BEC36, 7.300, 3 kw., 1700- 
1230. The Japanese Short Wave Club 
says BED29, 6.095, has English daily 
except Sat. 1800-1850 parallel m.w. 860 
ke., announces “This is the Taiwan 
Station in Taipeh.” Mor- 
BED32, 9.785A, at 
0320 with woman in Chinese 

Tangier VOA’s relay of Radio Ma- 
rot tabat, 15.205, noted opening 0730, 
woman in English, man in French and 
Arabic; then had Arabic music; 
O8O0 news in Arabic 0930 
(Pearce England, others) 
Voice of International Evan 
Tangiers,” near 7.305, heard 
in English and Spanish 1500 
1600; says on air O800-0900 Sun 
1600 weekdays (Pe 
Ileard in N. Y. closing 
level. (Bellington) The 
mercial station, Da 
Radio, Tangier 
in Britain on 7 


Radio, 
opening 

Sun.; Eng. 
French Tue 


C"rvoss 


Geneva noted 
1315 
1330 
Thur 


milter 


Com- 
Geneva, 
210 at 0100, 1700 
in various lang 
arce 


mer, 


has 


horea 


Korea 


Bros o asting 


gan, Calif notes 


vocal 
closed 
“Radio 
clism, 
onening 
closed 
1500- 
England) 
1604A, weak 
Danish com- 
Reklame 
has been heard again 
300A at 1615. (Radio 


‘arce 


} 
HMMATINS 


Sweden) 
Thaitlend Weard in 

news in Thai 1900 on 

(Sanderson) 
Turkey By 


Australia with 
HSK7, 11.910A. 


this time, Radio An- 
kara should be using 15.160 instead of 
7.285, parallel 9.465, for English to 
Western  Europe-Britain 1600-1645. 
Technical University of Istanbul, 7.030, 
tuned 1435 when 
ofl ov orchestral selection 
PA\ 17.825, noted opening to South- 
east Asia O830, off 0915. (Pearce, Eng- 
land) TAT, 9.515, still North 


had classical music; 


with 


good to 


America in English LS15- 1901 
Md., others) 
Uganda Radio 
uled 1000-1230 on 5.026. (ISWC 
don) Is now using 500 watts, 
creased to 11 kw. later this wear. 
US] YDF6. 9.710. Dia- 
karta recorded popula 
tunes, woman in English, 0630-0700, 
then with Chinese-language session in 
beam to Australia-New Zealand-Phil- 
ippines. (Bulmur, Brt. Columbia) Has 
news 0615, good level in Va. (Saylor) 
Excellent in English 0930-1030. (Kapp, 
Calif.) Heard over YDFS8, 9.865, 1530 
with call in Dutch, popular musicals 
1400-1500 in English; parallel on 
11.785A England) 
USSR with English 
1630 on 9595, both 
(Balbi, Calif.) Heard on 
9.736 in English 1500, 
(Ferguson, N. C.) Heard on 7 
1800 with news at strong level 
throp, N. Y.) Noted on 9.735A 
English for Furope at 1432 
(Bellington, N. Y.) Home 
heard on 11.840A at 2200-2400 
mur, Brt. Columbia; Morgan, 
others) 
Yugoslavia 
with news 
7.200, 6.100 


sched- 
Lon- 


to be in- 


Kampala is 


(Indonesia) 
noted with 


(Pearce, 
Noted 
9.74, 


1400- 
level 
measured 
1557 
215A at 
(Win- 
with 
tune-in 
Service 

(Bul- 
Calif., 


roc rd 


closed 


Radio Belgrade noted 
1339-1345, 1745-1800 on 
(Pearce, England) 

me ce 

Press Time Flashes 

The NNRC reports that a low 
ered station will be 
me. band sometime during the year on 
Tarawa in the Gilbert and Ellice Is- 
lands group; the information came to 
Legge, N. Y., from C. W. Adams, Chief 
Wireless Officer, Betio, Tarawa Island, 
who operates amateur VRIA 
in the 20-m. ham band 

Radio Athens sent schedule of 0215- 
0630, O700-0800, 1000-1100, 1130-1145, 
1200-1300, 1330-1430, all on 9.607; O830- 
0945 on 6.177. TAZ, Izmir, Turkey, 
listed for 6.600, noted nearer 6.5 
cently 1145 with Western popular mu- 
sic; at 1200 relayed news in Turkish 
wave TAR, Ankara. (Pt 


-pow- 
opened in the 6- 


station 


25 re- 


from long- 
england) 

WRUL officials say that recently 
added goodwill broadcasts have re- 
ceived high commendation from listen- 
ers in North America, Latin 
kurope, and Asia; 
increased to 
some of the public service 
such as news reports and stock mar- 
ket reports— have ed new 
station officials advise 

New schedule for Radiodiffusion Na- 
tional Khmere. Phnom Penh 
of Cambodia (Indo-China) 
direct from station off 
10 kw. thas increased power), at 
2000. 0000-0200, 0600-0915 
N. J.) By this time Israel's new 50 
kw. (Israeli Post Office) transmitter 
should be in use by Tel Avi Rado 
Sweden's summer schedule is O0600- 
0645, 15.155 0700-0745 0800-0845, 
0900-1045. 1100-1145 11.705 1200- 
145 1300-1400, 5.155: 1800-2100, 

535: 1800-1845, 1900-2145, 
9 620: LVOO-2245 0045. 
11.705 


0100-0200 
Service 1500-1700, 6 


arce, 


America, 
listener response 
extent that 


programs 


has such an 


attract spon- 


sors 


Kingdom 

received 
lists 6.090, 
1900- 


(Scheiner, 


ials 


{00-2 (HM) 
15.155 


UMD 


| uropean 
Sweden Call- 


RADIO & TELEVISION NEWS 


GREATEST 
TUBE BUYS 


Every Tube GUARANTEED 6 Months 


BRANDED—BULK PACKED IN ORIGINAL MFR’S NESTED CARTONS OR INDIVIDUALLY BOXED 


EVERY TUBE METER & CHASSIS TESTED FOR TOP QUALITY 


OA4G ..$ -46 | 6GBFS ...$ .69 | 6SQ7GT $ .37 | 7X6... .$ .57 | 19BG6G $1.15 
Pisses « .... «38 | 6BG6G . 1.10] GSR7... .49 | 7Y¥4.... .40 
1A4P... -.. «65 | 6GBHGE .. .45 | 6T8.... .57 | 7Z74.... .45 
tsene @ -.-. «39 ] 6BJG... .46 | 6U7.... .49 | 12A6... .39 | 25AVS.. 

1A7GT . .... «35 | 6BL7GT -65 | 6U8.... .59 | 12A7... .98 | 25BQ6GT .75 
1B3GT . ose ome .. #88) 6V3.... 1.04] 12AT6.. .31 | 25L6GT. .40 
1cSGT . coe ote -69 | GV6GT . .38 | 12AT7.. .57 | 25Z6GT. .37 
ic7G .. . ooo 6S .. «88 | 6W4GT . .41 | 12AU6.. .34/| 32L7GT. .39 
iDp7G .. - 48 .. «31 | GW6GT . .41 | 12AU7.. .59 -29 
1E7GT . coos . «41 | GX4.... .35 | 12AV7.. .60 -29 
BPS ..-+ « aoe « -.+. «49 | GXSGT . .33 | 12AX7.. .62 -- 038 
1FSG... o« -- e@Bli TAB.... « I2ZAY7.. .72 oce «60oae 
1H4G... . Ws . 1.05 Fak. of 12BA6G6.. .52 co. oe 
1HSGT .. *e ssee «an pecs 12BA7.. .61 . 2 
| rae le cons. ae cone, a 12BD6._—«. 46 -. eS 
ee » « . 49 ota oe 12BE6.. .40 -49 
Fea 2s # -- 34 CT ae 12BH7..—=_s«.4@ ceaes Ce 
SLA4... os coce Oe thee «i 12H6... .49 -32 
ILAG... - TTY Tre I12SA7GT_ .S8 -- 3S 
1LB4... = . -« a 128G7... .61 -35 
4ics... oa i < ee i12SH7 ._—«.499 -75 
SAQ6... « _ — cae «ss 12SK7.._—«.49 conte ae 
aLDs... “a . Te I2SN7GT_ .46 oo «68 
SLG3 ... nw er awe oe 128Q7.. .49 . fl 
Geese « « & es re a2SR7.. . -59 
ILH4... cane: ° Ss aes all 12Z3 ... 117Z3.. .39 
1LNS... see at. i ieee | 14A7... 117Z6GT .70 
INSGT .. io @ . ie . rae o° 9003... 1.10 
iqscTtT .. — pie Foes. oe inn SO1A... .35 
BS .... « a anaes tira, see 803 .... 2.98 
BR csae 3 ~< « eater) ae cece cee 4 814.... 3.50 
See .... a wa 6SK7GT ° eT ee iene: 836 .... 7.95 
eee o° 6SL7GT ° - ee S66GA ... 1.45 
en o. « 6SN7GT 


Minimum Order: $10.00. Terms: 25‘/, with order balance C.O.D. Please include postage. 
All prices subject to change without notice. F. O. B. New York City. Mail Order Division 
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AIREX'S HI-FIDELITY 


1954 INTERCARRIER 630FA-3 
WITH TONE CONTROL & FRONT FOCUS 
READY FOR COLOR CONVERTER 
3 MONTHS 


o. & 
& 
’ r 
dV 
Tube 
Mounting 
Brackets 
$6.50 
Hlere is the most rowerf i ve area 
on the market today 
IV engineer and ser 


the: maelve Clear harp 


ception up to 200 mile 
THE ONLY CHASSIS WITH 10 WATT 
PUSH-PULL HI-Fi AUDIO SYSTEM AT 


4 Less CR Tube 
and Brackets 


Complete with Two Speakers—12” Hi-Fi 
Woofer and Tweeter 
With UHF 83 Channel Converter—$211.90 
Detailed Service Monual & Schematic—$1 
Write for FREE Descriptive Folder 
COMBINATION SAVING! 
@ 610 FA.2A Chassis 


Picture Tube 
Consolette Cabinet 


Chassis 
Mir. Lie 
by RC.A 


chassi the one 
icemen are buying 


exceptional 


Fed. Tax 
included 


Th . a 


124425 = 


thinack gla FOR THE LuNETS 


TV PICTURE Tecate $13995 


TUBE SALE Techmaster $ 95 
Standard Brands Factory 2430-9 
New Guar. & year ey PR N14 


$24.95 


tube mute br 


Tule... , 834.08 Tv GOLD 
1 snd PLASTIC MASKS 
$79 95 7 ia” and 17 
$99.98 | 20" and 2) 
( s7e e577! 
27” 


‘wouna'® 7.80] [one ress” $18.95 | 
CAGES euv 


WEBSTER 
CHANGER 


A th ¢ 3 speed with 


« rosa Titone cartridge ane 
$49.95 | fcr 
$59.95 J brush 
FREE cabinet brochure Mires. surplus 


We Won't Be Beat on Hi-Fi Equip. 
REGAL = . 
FM-AM : 

RECEIVER 


ity cut (eo. © O® 
te Da vt rel controls. Bus ‘49” 


dd 


Also complete line of Tuners, Amplifiers, 
Speokers, Phono Pick-Ups and 
seataire, end Changers 

Fishe 


G6 
6 
4 
Pickering wr r redale 


od rements 
tilustrated catalog avaiable 


esh, guarantees 

filled upe recett t 
r for 825 as it on rr a 
tems Hala ce COD, FOB 
. ' t to change 
NO vaD. TAXES 10 ‘pay 


AIREX RADIO CORP. 


SHOWROOM. 17 ’ naton St. WM. Vv. 7 
MM... ndt y s2ia 


} ing DX-ers” is Fri 


1045, 1730, Sat. 
0215 on 6.065. Station officials of Ra- 
dio Belize, Brt. Honduras, have in- 
formed Gay, Calif., that the 6.100 
outlet is now operating 1300-1500, 
1900-2200 daily. 

Radio France-Asie, Saigon, Indo- 
China (Vietnam), has been lately on 
9 625A instead of 9.75A with English 
1100 for Europe; closes 1127A with 
“La Marseillaise.” “Voice of Viet- 
nam.” Saigon, is weak now on 6.17, 
and the 9.625 outlet has QRM from 
XEBT, Mexico, during 0930-1000 Eng- 
lish news session. (Balbi, Calif.) 

Summer schedules of Radio Japan 
are 0000-0100, 15.135, 11.780; O200- 
0300, 15.135, 11.780; 1800-1900, 15.135, 
11.780; 0400-0500, 15.135, 11.780; 0530- 
0730, 11.705, 9.675; 0900-1000, 15.235, 
11.705; 0745-0845, 11.705, 15.235; 1000- 
1100, 11.705, 15.235; 1115-1215, 11.705, 
15.235; 1230-1330, 11.705, 9.675; 1400- 
1500, 11.705, 9.675. (Cisler, Calif.; Ha- 
kansson, Sweden, others) 

Acknowledgment 

Thanks for the fine reports, fellows! 
Keep them coming to Kenneth R. 
Boord, 948 Stewartstown Road, Mor- 
gantown, West Virginia, U.S.A. . . 
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Spot Radio News 


(Continued from page 20) 


J 


As to the actual techniques avail- 
able, the consultant wert on, they in- 
clude card, coin, line 
and credit systems 
combinations 

In his opinion subscription TV will 
be quite a project. “To develop this 
new-——and enormous market will be 
no penny-ante proposition,” he empha- 
sized. “It will call for a lot of techno- 


air-code, cash 
and in a variety of 


logical know-how; a vast amount of 
production and sales engineering; am- 
ple production facilities; a lot of mer- 
chandising skill, courage and imagina- 
tion and finally a barrel of risk 
money.” 


FOR THE FIRST TIME since the freeze 
lift in July, 1952, no station grants 
were issued during an entire week 
the last week in April. A number of 
factors were responsible; fewer appli 
cants, complexity of hearings now un- 
der way and the confusing ultra-high 
picture 

Before the lull and a week after, 
business picked up and several new 
approvals were issued. A listing of the 
new grants appears at the bottom of 
this page. 


THE INVENTOR of the remarkable 
radar-mapping device, known as the 
plan-position indicator or PPI, Dn 
Robert M. Page, associate director for 
electronics at the Washington, D. C. 
depot of NRL, has finally received offi- 
cial recognition. He has been awarded 
patent 2,677,127. 

PPI gives a radar operator a com- 
plete picture of the area 
swept by his set on a CRT 
war, the device 


searched o1 
During the 
enabled gunners and 
bombers to hit detect 
enemy ships and aircraft, and navi- 
gate ships under unfavorable weather 
conditions. Today, this device aids in 
landing airplanes at fog-shrouded air- 
ports, assists in the navigation of com- 
mercial liners and smaller craft, and 
also helps meteorologists to forecast 
and track hurricanes. 

Everyone is grateful indeed to this 
eminent scientist for his brilliant in- 
vention, which has played so vital a 
role in the affairs of the military and 
our daily lives werrere = 


unseen targets 


STATE 


California 
Kansas 


CITY 
San Jose 
Wichita 
Kentucky Lexington 
Michigan Marquette 
Missouri St. Louis 
New York Buffalo 
North Carolina Fayetteville 
. Gastonia 
Muskogee 
Seattle 


Oklahoma 
Washington 


NEW TV GRANTS SINCE FREEZE LIFT 


Continuing the listing of constructive permits granted by FCC since 


lifting of freeze. Additional stations will be carried next month. 


CALL 


KAKE-TV 
WLEX-TV 


KWK-TV 
WFLB.-TV 


WNSC.TV 
KTVX-TV 


FREQUENCY 
CHANNEL (me.) 


POWER* 
(wise >) 


20 


NEW CALL LETTER ASSIGNMENTS 


Selma 

El Dorado 
El Centro 
Nampa 
Great Bend 
Buffalo 
Carthage 
Florence 
Rapid City 
Houston 
Newport News 


Alabama 
Arkansas 
California 
Idaho 
Kansas 


New York 


South Carolina 
South Dakota 
Texas 

Virginia 


be announced 


KTLd 
WACH.-TV 


*ERP = (effective radiated power, kw.) 


BCWNDNNNHODDO®D 


om 


=Call letters to 


RADIO & TELEVISION NEWS 


FREE ! 


THE HOTTEST VALUE- 
PACKED BULLETIN 
IN THE MALLS! 


ee, 
WHOLESALE 


RADIO PARTS CO., INC. 


311 W. Baltimore St., Baltimore-], Md. 


| New EICO PROBES | 


SCOPE PROBES 


SCOPE DEMODULATOR PROBE 


KIT $3.75 WIRED $5.75 


LOW CAPACITY PROBE 
KIT $3.75 WIRED $5.75 


DIRECT PROBE 
KIT $2.75 WIRED $3.95 


VTVM PROBES 


VTVM RF PROBES 
KIT $3.75 WIRED $4.95 


PEAK-TO-PEAK PROBES 
KIT $4.95 WIRED $6.95 


“TV MANUFACTURERS’ RECEIVER 
TROUBLE CURES" edited by Milton S 
Snitzer. Published by John F. Rider 
Publisher, Inc., New York. 109 pages. 
Price $1.80. Paper bound. 


This is the fifth in this publisher's | 
current series of handbooks for service 
technicians. 

The new volume 
manufactured by 
Warner, Stromberq-Carlson, Sylvania, 
Tele-King, Trad TV, Transvision, Trav- 
ler, Wells-Gurdner, Western Auto 
(*“Truetone”), Westinghouse, and 
Zenith. 

Like the volumes in this 
series, the pertinent information is pre- 
sented completely but concisely and 
remedial procedures are described in 
detail. 


covers receivers 


Sparton, Steiwart- 


previous 


“THE MAGIC OF ELECTRONICS" 
by Edward J. Bukstein. Published by 
Frederick Ungar Publishing Co., New 
York. 251 pages. Price $3.95 

This book is a “survey” of the entire 
field of presented in the 
form of non-technical essays. 


electronics, 
brief, 


| Since the scope of this work is so vast 


the treatment 
viated. 

The author, a frequent contributor to 
this magazine, discusses such topics as 
the electron tube, industrial process and 
control operations, electronic medical 
devices, detectors and counters, safety 
and communications equipment, indus- 
trial television, Geiger and scintillation 
counters, the transistor and its applica- 
tions, test equipment, and other units 
of similar type in widespread use. 

For the layman whose interest in 
electronics has been stimulated by 
newspaper stories and articles in popu- 
lar magazines, this book will go a long 
way towards satisfying his curiosity as 
to what makes electronics “tick.” 


is, of necessity, abbre- 


* * ” 


“AUTOMATIC RECORD CHANGER 
SERVICE MANUAL" by Sams Staff. 
Published by Howard W. Sams & Co., 
Inc., Indianapolis. Price $3.00. Vol 5. 
Paper bound 

This is the fifth volume in the current 
Sams series covering not only record 
changers but multi-speed changers, and 
tape This volume 


recorders covers 


| equipment made during 1952-53 


See these amazing probe values at your jobber 
today Write now for FREE catalog RP7. Read 
EICO'S other ads in this issue—turn to Advere 
tisers Index! 


ELECTRONIC INSTRUMENT CO. Inc 


64 WITHERS STREET, BROOKLYN, NEW YORK 


July, 1954 


Products of Admiral 
Collaro, 
Knight, 
Revere, 


Chicago 


Ampex, Brush, 
Crescent, DukKane, Ekotape - 
Magnecord, Masco, Pentron, 
Taupe Master, V-M, Webs 
and Wilcoxr-Gay are included. 

As was the case with the previous re- 
leases in this series, data on each unit 
includes a photograph infor- 
mation, an “exploded operating 
instructions, parts list, and service data 


tere 


general 
view 


A cumulative index covering all five 
volumes is also included to facilitate lo- 
cating material about the unit on the 


shop bench. Service technicians will 
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| Za PICKUP CARTRIDGES 


vace « [YP 


cartridges you are most likely to 


encounter in your service work! 


TECHNICAL DATA AND 
REPLACEMENT CHART 
1S ENCLOSED 


Lists 192 Crysto! 

MODEL RK-54 Cartridges 
. fectured by 
leading 
manvlacturers 


mony 
five 
cartridge 


Replacement Kit 
List Price $22.55 


Lowest investment for broadest 
coverage! The RK-54 is beyond all doubt 
the most practical Replacement Kit on the 
market! Proof? Simply this—you get the 
broadest coverage at the lowestinvestment 


only $22.55 list! Think of it —3 Crystal Car- 


tridges replace 192 of those specific Cartridge s 
most likely to be in need of replacement! 


Two of the Cartridges consistently have 
been “best sellers” in the Shure line—as es- 
tablished by actual sales to Servicemen! The 


|Cartridges are: Model W22AB, 3-Speed, 


2-Needle Cartridge—Model W26B, All- 
Purpose, Single-Needle Cartridge—Model 
W78, 78 RPM, Dual-Volt, Dual-Weight 
Cartridge. Model W78 is the new, versatile 
Cartridge that replaces 149 other Cartridges 
This Cartridge alone will become a sensation 
overnight! Order a Replacement Kit from 
your Distributor today—once you have 
worked with this practical kit you will find 
that these three Cartridges are dependable 
replacements—will make your service work 
faster, easier and more profitable! 


TRANSPARENT 
PLASTIC BOX 

1S FREE! 

This Handy Box is 
5" long, 32" wide, 
1%" deep. 


Se ee eoeoeoaonaoeaae find that such volumes on their refer- Video if. harmonics. Interference 


Here's a TERRIFIC BUY for ence shelves will expedite their service from this source is tunable and un- 


- jobs and save both time and money. modulated. Cures usually take the 
MOBILE HAMS! : form of chokes in the “B+” and heater 
| “AN INTRODUCTION TO RADIO sieads that go back to the tuner, cor- 
FAMOUS BC 6458 | AND TELEVISION" by D. C. Phillips, recting the lead dress, filtering of the 
- i J. M. Grogan & E. H. Ryan. Published detector output and, in some cases, of 
Transmitter-Receiver @ | by The Ronald Press Co., New York. the video amplifier output. In_ the 
Makes wonderful mobile rig 407 mzCS Price $5.00 event that the leads to the & sy are 
I 

for 420.500 Me ry . 
convert for phone or his is a practical manual for those very long, it is advisable to place a 
VERSION DIAGRAM on. @ | interested in the programming end of choke in series with the lead that car- 


v 
BRAND NEW! CLUCEO. This swelt rig radio and television. It is a “how-to- ries the video signal to the CRT. This 


6 ord telen sete a song’ You vet ‘ain g do-it” book covering announcing, act- choke should be located below the 

NEW. complete with 17 tubes, ing, programming, directing, writing, chassis, and should be resonant at the 

B ess power anttety maha ' and newscasting frequency of the harmonic that is giv- 
PE. lore DYNAMOTOR for BC-645, has 12-24V Since this text is the work of three ing the trouble. 

conve rt for ev Hattery $4, 85) men of varied experience in actual Intercarrier sets do not suffer as 

. ah telecasting and broadcasting opera- much from the effects of these har- 


UNEP ANTENNA ASSEMELY, $2.45 8 tions, the book is meaty and down-to- monics because it is possible to tune 


ae e ee eeaeew| 


- i satisfactory reception. For split-chan- 
HEADSETS Bxcetient BRAno 1 “BEGINNING TELEVISION PRODUC- nel sets, the simplest and most positive 
TION" by Melvin R. White. Published cure is to change the i.f. alignment so 
pono ghee mo “ 2 é by Burgess Publishing Co., Minneapo- that the harmonic will either fall out 
eee tae oe lis. 103 pages. Price $2.50 of the band altogether, or else will be 
Ol ce-s07A corce, with 0488 clue , This is a workbook for students of so far away from the carrier that it 
and JK26 jack, 8 tong ~ speech, drama, and radio and is de- will cause no trouble. Field experience 
MICROPHONE BARGAINS signed to be used in colleges and schools has proven this to be the most satis- 
wet where radio and TV courses are _ factory method of eliminating the beat 

1 New offered once and for all. 
che It covers such topics as the prob- High channel interfering with low 
lems of black and white TV, production channel. In most cases, the interfer- 


i. 

jee 

i, 

B conversion BOOKLET. Instructions $9 50! earth. away from the beat and still get 
1 - i 

' 


ij Gcagitie Gib Ghaeciven tuaen = personnel, studio and equipment, light- ence is due to the video carrier of the 
— veco "cellent BRAND ing for TV, TV sets and properties, etc. high channel TV station. The video 
D459 Revr. 190-550 Ke $18.50 Instructors in TV production should’ carrier mixes with the second hat 
208 Gow find this manual of assistance in set- monic of the oscillator (set for the 
os? ate . ting up a well-balanced course. —3)-— low channel) to produce a signal in the 

= oo ‘ if. range. If the signal is strong 

696 Km enough, the actual interfering video 
S456 Gee. Genet On TVI Troubleshooting signal will sweep back and forth across 
Beas Fs caaay SMe (Continued from page 55) the desired signal. However, in most 
B singic Transmitter mack ° cases, a diagonal line pattern will re- 
i ARC.5 1.23 Transmtr, with crystais, $39. 50\! sult. 
Seat, Seems Gagan. Sane Now 1. Remove the antenna of the of- The basic problem involved is to at- 
fended set as far as possible from other tenuate the video signal that is pro- 
antennas ducing the interference. Probably the 
2. Remove the transmission line of | simplest way to do this is to use a 
the offended set away from other’ stub. One end of the stub, which is 
transmission lines nothing more than a length of 300-ohm 
3. In cases where the interference is transmission line, is connected in 
so strong that it causes the picture to parallel with the transmission line at 
go negative, the use of an attenuator the input to the receiver; the other end 
pad in the antenna input will decrease — is left open. The stub should be elec- 
this effect noticeably. The Centralab _ trically equivalent to a quarter-wave- 
printed circuit H-type pads are quite’ length of the frequency that it is de- 
useful for this purpose. In fact, such _ sired to attenuate. This results in a 
a pad might also be used even if the — short circuit across the antenna input 
TVI is not causing overload but is at the frequency of the interfering 
quite severe. In any case, it would be — signal. Table 2 presents the approx- 
wise to try several values of attenua- imate lengths for each undesired signa! 
tion before settling on one These lengths are slightly longer than 
4. Avoid’placing TV sets close to one normally required to allow these stubs 
another. Investigate the possibility in to be cut with a pair of diagonal cut- 
apartment houses of an offending set ters while watching the picture for the 
sou 2-VOLY svonaes earvenv $2.69 4 being back-to-back, through an apart- most effective elimination of the inter- 
ment wall, with the set with the TVI. ference. (To be continued) 


ARC-5 MARINE RECEIVER-TRANSMITTER 
BRAND NEW, cach $22.50 
3 Mc, BRAND NEW 
. . 24.45 


mbination vranomt tter and Receiver, 
« ‘plete ith tubes NEw! 43.00 


_ BEACON Rove sc. 1206-C 


me 20 KE 


‘ ‘ tr : . 2 i Me mn ~ Ae 1 on 
eeane waw pe $12.95 
"GOULD 6-VOLT 
STORAGE BATTERY 


“ierd, Bleck Rubther Case 
th NEW i Any $6.95 


GOULD 4-VOLT 
LEAD STORAGE BATTERY 


-' . $3.95 


WILLARD 6-VOLT MIDGET STORAGE BATTERY 
Jame hr. BRAND NEW. 359" x 1-13 /26" « 2% 
Uses standard 5 


electrotyte 


i 1-Qt. Electrolyte, enough for two ceils. bottie $1.45 f 


DYNAMOTORS Exe Table 2. The video carriers of the high channels shown here may mix with the sec- 

A. asov' OSA 2 ond harmonic of the low-channel oscillator frequency to produce an interfering i-f. 
S75V 2 : 

S40V A The correct stub connected to the receiver input. as described in the text, will cor- 


224¥ rect this condition. The last line gives a TVI possibility for a 40 mc. if. set. 


1000V 


Sop, ‘menimun Saogn 03.00 wierennatance O INTERFERED INTERFERING CHANNEL APPROXIMATE 
F.0.8. Our Warehouse W.V.C i CHANNEL AND FREQUENCY STUB LENGTH 


187.25 mc. 20 inches 
199.25 mc. 18 inch 
G & Uy Radio Supply Co. 211.25 me. Sadhes 


16 inches 
181.25 mc. 22 inches 
193.25 mc. 19 inches 
181.25 mc. 22 inches 


Dept. N-7 
51 Vesey St., New York 7, N. Y., CO 7-4605 
Branch: 16 W. Kinzie St., Chicago, Il. 
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Mac's Service Shop 


(Continued from page 66) 


crystal markers for every channel, et« 
is pretty well wasted on the average 
technician. Far too much of this man- 
ufacturer-prepared service information 
sounds as though it were written to 
impress a competitor’s engineering 
staff rather than to aid the technician.” 
“Maybe we ought to have some kind 
of standardization of service instru- 
ments,” Barney suggested 
“That would be a good idea if it 
could be worked out. For example, if 
various service instrument manufac- 
turers and set manufacturers could 
get together and decide what instru- 
ments are essential for modern serv- 
ice work and what minimum specifi- 
cations for those instruments should 
be, that would be an excellent first 
step. Then service instructions could 
be prepared around standard- 
ized instruments Furthermore, a 
technician buying a _ piece of test 
equipment would only need to com- 
pare the specifications of the instru- 
ment being considered with the stand- 
ard specifications to know whether or 
not he could rely on it to do the 
“He does not know that 
reading a couple of months 
where an experimenter checked 
different commercial sweep 
ors and found only one make had suf- 
ficiently good linearity, flat response, 
and adequate sweep to warrant its use 
without making allowance for 
and that one cost over four hundred 
dollars! In using the other five, the 
technician had first to identify the 
shortcomings of the particular instru- 
ment and then to take peculiari- 
ties into account in observing every 
trace produced with it. That's like try- 
ing to hunt with a rifle that shoots sev- 
eral degrees to the left of where the 
sights point. You may be able to do it, 
after a fashion, but it'll not be easy.” 
“What's all that to do with test 
tapes?” Barney demanded 
“Keep your shirt on; 
that,” Mac retorted. “I keep thinking 
that what is really needed in TV serv- 
ice is a signal generator that will pro- 
duce a real honest-to-gosh TV signal 
in the same way our AM signal gen- 
erator produces an actual radio signal 
Now that a complete television pro- 
gram can be recorded in black and 
white or color on a single tape, I be- 
lieve we are in Striking distance of this 
ideal. First we shall need a couple of 
oscillators representing video and au- 
dio carriers whose frequencies can be 
adjusted to the carrier frequencies of 
any channel. Then the video oscillator 
will be AM modulated with the pic- 
ture information on the tape and the 
audio oscillator will be FM modulated 
with the tape’s audio track. The out- 
put of the oscillators will be combined, 
controlled, and fed to the antenna ter- 
minals of the TV set being tested. 
The picture information on the tape 
contain any type of information 
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Now it is easier than ever 
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most when you deal with 
SONALIZED RADIO SI 
LARGEST 
TING EQUIPMENT 


LEO 1. MEYERSON 
WOGFO 


down and the balance in 18 months 
own financing. We will give you a generous trade-in allowance on 


guarantee 


DISTRIBUTOR OF 


Pay Only 10% Cash Down 
18 Months to Pay on Major Equipment 


to buy from WRL. Pay as little as 10% 


No red tape — we handle our 


e have over 600 reconditioned used inems 
Send for free list. You will profit 
WRL— THE WORLD'S MOST PER- 
IPPLY HOUSE and THE WORLD'S 
AMATEUR RADIO TRANSMIT- 


HALLICRAFTERS S-40B $119.95 


$ 


$12.00 CASH DOWN 


Communication 


54 Per Month 
{12 months) 


buill in 
speaker covering 540-Kc to 44 Mc in four 
bands. One RF stage, 2 IF stages 


receiver with 


HALLICRAFTERS SX-71 $249.95 


13°: Months) 


Cash Down 


$25. 


Double Conversion sharp selectivity, 
plus built-in NBFM oat moderate cost 
11 tubes plus voltage regulator and 
rectifier. Low down payment. 


PER 
MONTH 


MODEL 
NUMBER 


12 MONTHLY 
PAYMENTS 


$3.97 
$7.95 
$8.74 
$9.54 


DOWN 
PAYMENT 


$ 5.00 
$10.00 
$11.00 
$12.00 


CASH 
PRICE 


$-38C $ 49.95 
$-53A 
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S-77A $119.95 


HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 
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18 MONTHLY 
PAYMENTS 


$10.90 
$19.07 
$13.62 
$24.50 
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$249.95 
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wae FOR DETAILED EQUIPMENT SPECIFICATION SHEETS 
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SPEAKER RECONING 


Complete line Cones 
and Voice Coils. Custom Built 
Coils Low prices Write for 


list and Reconing information 


Rings 
Voice 
Parts 


Spiders 


3164 Weat Colfax Denver 4, Cole. 


E WESTERN ELECTRONICS CO. 


SERVICEMEN! 
Write for SENSATIONAL CATALOG 


HENSHAW RADIO SUPPLY 


3619 TROOST KANSAS CITY, MO 


Get your BIG NEW 1954 WRL CATALOG, 
offering the greatest selection of radio and 
television equipment, parts and supplies 
for the Novice, Experimenters, Hams and 
Professionals 
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WESTON MODEL 301-——3" Round Bakelite Case, 
1090 ohms per voit (0-1 Ma) 0-50 Volt OC 
scale. Multiplier removes easily... $4 

A TERRIFIC BARGAIN AT....... s 


§ PLATE TRANSFORMER BARGAIN § 


Made oy Chicago Trans. Ce. 3000-0-3000 Voits AMS, | 
joo ™ 


MOBILE DYNAMOTORS 
B move by Pionser. input 6 VBC. Output 400 v. @ & 
73 Ma Mounting oracket attached Removed from 
i: uipment. All checked and guaranteed. This is your 


chance to get @ small rugged ~ $12.95 5 


§ Ovnemoter at only 


i WESTON METERS ' 


fo 150 VAC Rectifier type Mode! 301 $7.95 i 
0-100 V.0.C. (1000 ohms v) . os 
0-10 Volts OC (1000 ohms/v) 


0-200 Microamps (Spee 
0-1 Ma (0-100 Scale) 


; PANEL METERS 
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2° merers 3° METERS 
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Bots me ve aa |oee oe 
#0 Mill 
5° meTeRs 
§ 0-200 microamps 880 Volts AC 
0-400 Microamps 5.95 
} 0.500 Microamps 5.95 
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9-250 Milliamp 4.50 
i 060-1000 Milliamp .. 4.50 


Scale) 
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Mode! 731 
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MANY OTHER METERS IN STOCK 
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Ptease it 


Weston FREQUENCY METER 


Model #14 50 to 450 Xmen 100 to 128 


Volts Brower Price $100 0 
"$3995 EA. 
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G. E. RELAY CONTROL 


(Ideal tor Model Controls, Etc.) 

Contains « sigma midget 86,000 ohm, relay (trips 
at tess than 2 MA), high impedance choke, bi 
metal strip, neon pilot and many useful parts 
The sensitive relay atone is worth much more 


one ee Soa $ { 25 Each 10 tor $9.90 : 
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needed for testing. In fact, just a 
standard test pattern would provide a 
wealth of information; but other por- 
tions of the tape could produce pat- 
terns such as are normally obtained 
from a cross-hatch generator, a dot 
generator, or a color bar generator. 
Picture information could be entirely 
removed and just the sync signals ob- 
served. The output of the generator 
could be attenuated from a maximum 
to a strength such as would represent 
the weakest fringe-area reception.” 

“You don't think that kind of an in- 
strument would be cheap, do you?’ 

“No, but I'm sure it would replace 
several other instruments now used 
whose total price would more than 
equal its cost. Still more important, a 
technician using such an instrument 
could determine in a few minutes more 
information about the condition of a 
receiver under test than he would be 
likely to learn in several hours of prob- 
ing with conventional test equipment. 
I'm not saying we ought to have 
cheaper equipment. My argument is 
that we should have fewer and better 
instruments that will tell us more in 
less time. The way it is now, all the 
manufacture prs seem to be trying to do 
is to load us‘@own with more and more 
test equipment. As it is, we've had to 
put sideboards on our service bench to 
accommodate this equipment, and the 
end is not in sight.” 

“Somebody is always spoiling 
things tjarney complained. “I was 
just planning on setting up in business 
equipment technician, and I 
had already worked out a fine business 
‘Brainy Barney, the 
man's Serviceman.’ ”’ 
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W.1.M.U. HAMFEST 

HE annual W.I.M.U. hamfest will be 
held at Big Springs, Idaho on August 
6, 7, and 8 with hams from Wyoming, 
Idaho, Montana, and Utah attending. 

Write WZINVR, Opal H. Clayton, 
Route 2, Idaho Falls, Idaho for full de- 
tails on this affair. —30-- 


TV Signal Survey 


(Continued from page 43) 


the signals have been found to be go- 
ing directly skyward! In addition, the 
answers to deep slots, strong 
noding effect, and many of the other 
problems of reception are easily ascer- 
tained. 

Irregularities of terrain in particu- 
lar and surrounding areas create spe- 
cial problems in reception, and weather 
also has an important effect. Moisture 
laden clouds tend to bend waves and 
“ause ghosts. Distorted pictures, in- 
terference, and weak signals are often 
caused by such varied things as de- 
fective fluorescent lamps, power line 
noise, auto ignition, welding machines, 
and aircraft engines. The type of an- 
tenna, its height and position are of the 
utmost importance, depending upon lo- 
cation of the set. Sometimes moving 
an antenna only six inches on the root 
gives almost 100% improvement in 
performance. Weeks of flying over an 
area, testing signal strength and pat- 
terns of TV stations—-measuring radia- 
tion in both vertical and horizontal 
planes—-produced data leading to the 
development of improved § antennas 
specially designed for the area. Find 
ings are reported in full to the TV 
stations, jobbers, dealers, and techni 
cians in the territory as a preliminary 
to marketing the antenna 

The station is able to effectively ana- 
lyze the performance of its radiating 
system and programs accordingly 
saving the considerable time it 
have taken the station to accomplish 
the same results. Jobbers have a ce 
tain knowledge of what to merchandis 
in areas surveyed, dealers can get 
maximum from their efforts 
and set owners are more satisfied wit! 
their TV reception—all because a cou 
ple of fellows wanted to get enoug! 
information to build a much better 
antenna. ah 
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A three-day color TV symposium for service technicians, held recently in Philadelphia. 
included a talk on color TV test equipment by J. R. Popkin-Clurman, president of 


Telechrome, Inc., shown below. 


The symposium was sponsored by the Council of 


Radio & Television Service Associations, a group of service associations from New 
Jersey. New York, and Pennsylvania, in cooperation with local parts distributors 


and manufacturers. 


The color TV lectures, coordinated by Lewis Winner, were at 
tended by service technicians from many cities. 


This will be an annual CRTSA afiair. 
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eral special tubes made thei: appear- 
ance and these were quickly purchased 
and tried out by hams in an effort to 
enhance the performance of their re 
The tendency to purchase 
parts instead of making them at hom« 
really took hold during this year. 

In 1921 amateurs, in cooperation 
with the Government, were giving daily 
market reports to farmers, newspapers 
and local telephone exchanges. On 
April 15, 1921, the Bureau of Markets 
United States Department of Agricul- 
ture, sponsored an extended system ol 
disseminating news of marketing con- 
ditions by means of amateur radio 

On September 3, 1921, the Radio Ex- 
position was held in Chicago. Approxi- 
mately 2000 attended the 
convention held under the auspices of 
the American Radio Relay League 
marking the first national convention 
of the association. Some 300 sectional 
clubs affiliated with the League repre- 
sented more than 6500 amateur wire- 
less stations. Plans were perfected at 
the convention for trans-Atlantic wire- 
less tests to take place in December 

In 1922 a warning was given to ama- 
teurs using wavelengths in of 
those authorized in their licenses which 
had resulted in much unnecessary in- 
terference. Following tentative reports 
of the Department of Commerce on 
radio telephony, waves were allocated 
according to class of service. The Ama- 
teur Committee accepted the recom- 
mendation that the band for amateurs 
be 150 to 275 meters and that the 
limits be fixed by law under the De- 
partment of Commerce. On December 
8, 1921, the first amateur overseas 
transmission took place and later D1 
Lee de Forest gave his first demon 
stration of the “talking movie” with 
perfect synchronization. With or with- 
out accompanying pictures, he could 
photograph sounds, vocal or instrumen- 
tal, on an ordinary moving picture film 
and from the same standard film re- 
produce the photographed sounds. 1922 
was also the year that Edwin H. Arm 
strong developed the famous Arm- 
regenerative receiver. He was 
ilso one of the designers and construc- 
station 1BCG which was heard 
n Scotland. 

This interest in radio was demon 
strated by the applications for amateur 

ansmitting stations of which there 
16.467 on September 1, 1922. On 
30, 1921, there were only 10,809 

mateurs authorized to send radio com- 
munications, an increase of 5658 during 
that short period. 
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You are FRONT ROW 
CENTER 22s with FAIRCHILD's 


High Compliance Diamond Cartridge 


Now —you hear for yourself —new brilliance 
in recorded sound reproduction made possible 
by the Fairchild Series 215. This remarkable 
high-compliance cartridge brings amazing life- 
like quality to the most delicate nuances of 
recorded sound and eliminates completely 
listening fatigue caused by tracking distor- 
tion. Compare. You'll select Fairchild profes- 


sional quality 
at only $ 37.50 


with FAIRCHILD's Piug-in Type 
Transcription Arm 


Only by eliminating the adverse effects of arm 
resonance can records sound their best. 
Fairchild’s new transcription arm allows the 
cartridge alone to lift all of the tone color from 
high-fidelity recordings. Dual pivoting plus a 
precision engineered offset provide continu- 
ous midgrocve tracking. And an automatic 
built-in arm rest safeguards the stylus. Any 
standard cartridge slides into the Series 280 


Professional quality at $2Q50 


with FAIRCHILD's Balanced-Bar 
Preamplitier-Equalizer 
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’ 
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Our 


and we have 


Imagine — tailoring your high fidelity system to 
your listening room characteristics. The ex- 
clusive Balanced-Bar feature makes this 
possible. An initial adjustment matches your 
speaker system to your room acoustics when 
the Balanced-Bar is in an unbroken hori 
zontal position. Yet there's full professional 
flexibility of control for the unusual record 
Complete record compensation and gain con 
trols plus an exciting new listening level adaptor 
Four dual-triode tubes and a built-in power 
supply. Just as important, decorator styling 
keyed to today’s living. 


Net to users... $QeE50 


SEE YOUR AUDIO DEALER or for free folder write 
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/ R CH MD EQUIPMENT’ 


EIGHT AVENUE & 154th STREET, WHITESTONE, L. I., N. Y. 
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50% DISCOUNT 
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these items 
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list of TY Bargains 


Regency 


Bow Tie Antenna & Reflector (Reg. $3.95) 


Sample items 


RC600 Converter (Reg. $49 95) 


$24.97 


$1.75 
Many Other Bargains 
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TravElectric 2s 


—$—_ Ev 
CURRENT CONVERTERS ._ 
for Land... Sea... Air 

JUST PLUG INTO CIGAR LIGHTER ON DASH 


Change 6 or 12 Volt D. C. 
to 110 Volt A. C. - 60 cyde 


Operates Test Equipment, 
All Electric Shavers 
SIZE: 2°'n2'’xn3¥%"* 


TevElectric MIDGET “4°” 


Medel 6-11160, 60 Cycle, 10-15 Watts 
eeeeeeeeeeeoeoeeeeeoeeeeeeeee 


OPERATES 

© Test Equipment 

@ Turntables 

e Lights 

@ Short, Long 
Wave Radios 

@ Portable 
Phonographs 

@ Electric 

SIZE. 2Ya'"e2V2 "x4 Shovers, etc. 


Travflectric SENIOR $1595 
Medel 6-1160, 60 Cycle, 35-40 Watts list 


OPERATES 

®@ Curling Irons 

@ Radios 

@ Turntables 

@ Small Dictating 
Machines 

@ Test Equipment, 

@ Electric Shaver 

®@ Portable 
Phonographs 


ZE. 4x56” $ 95 


tol rav-Electric MASTER 


OPERATES 

@ Wire 
Recorders 

®@ Amplifiers 

@ Soldering Iron 

®@ Radios 

®@ Dictating 
Machines 

®@ Turntables 

© Small Electric 
Drill 

@ Electric Shaver 


$3795 


list 


SIZE. 4°'x5'x6 


TravElectric SUPER 


Model 6-71160, 60 Cycle, 60-75 Watts 


FULLY GUARANTEED 


See your Jobber or Dealer 


Terado COMPANY 


1058 RAYMOND AVENUE 
ST. PAUL 14, MINNESOTA 
In Canada Write: Atlas Radio Corp., itd. 
560 King St. West, Toronto 28, Ont. 
Export Sales Division: Scheel International, Inc. 
4237 N. Lecola Ave., Chicago 18, lil. U.S.A. 
Cable Address—Harsheel 
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only 20 watts, reached out to 
state of the Union and Canada 

A new world’s record was established 
for daylight transmission by using a 
Beverage antenna. This transmission 
took place on October 28, 1922 and 
spanned the distance of 2800 miles 
from Honolulu to Seattle. The station 
was operated by Marshall, 
6ZY 

Amateur station 
from 10.809 to 15.504 between June 30, 
1921 and June 30, 1922. The total on 
December 1, 1922 showed 16,888. The 
increase in amateur interest was grati- 
fying to the Government and it recog- 
nized the fact that young men 
constituted a reserve of trained opera- 
tors, some of whom had already con- 
tributed to the radio art. They had 
learned during World War I that many 
amateurs were found to be superior to 
the average commercial operator in re- 
sourcefulness, technical knowledge, and 
operating efficiency 

The ARRL, December, 1922, 
plans to attempt two-way trans 
tic amateur 


every 


Thomas 


licenses increased 


these 


made 
Atlan- 
radio communications. In 
all, 316 amateurs succeeded in span- 
ning the Atlantic. The highest honor 
for amateur radio, the Hoover cup of 
the ARRL awarded in 1923 to 
Fred B. Ostman, 20M This cup, 
awarded annually, was given to the 
best all-around amateur radio station 

The year 1923 found Donald H. Mix, 
ITS, chosen as wireless operator to ac- 
company Dr. MacMillan on his famous 
polar expedition and to transmit from 
the ship “Bowdoin” a week 
on his arctic adventure. Later the 
same year, Jack Barnsley, 9BP, Prince 
Rupert, B. C., communicated with the 
“S. S. Bowdoin” then in the Arctic 

In September, 1924 the Government 
extended radio channels for amateurs 
General and restricted amateur station 
licenses were issued permitting the use 
of the wavelengths between 75 and 80 
meters; 40 and 43 meters; 20 and 22 
and 4 to 5 meters for pure c.w, 
telegraphy 24 hours a day. This was 
great news for the ham and the field 
of experimenting was thrown wide 
open. Shortly thereafter the 13,000 
miles separating London and New 
Zealand were bridged successfully for 
the first time when two British ama- 
teurs exchanged radio messages using 
low powered home-made apparatus 
Other events of equal importance fol- 
lowed immediately thereafter, opening 
up further possibilities for the amateur. 

1925 was the year when the French 
experimenter, Pierre LaFond, FS8CN, 
experimented with resistance-coupled 
amplifiers which have now become 
commonplace. A combination transmit- 
ter and called the “Uni-Set” 
was described in the March, 1925 issue 
of Rapto News by H. M. Towne, 1ADG 
The use of short waves and wire inter- 
connection of stations was developed at 
a rapid pace in 1925. Short waves had 
finally found their place 
and amateul 


was 


a story once 


meters: 


receiver 


in commercial 
transoceanic communica- 
tions and transmission of rebroadcast- 
ing, both at home 


the seas The “Regenerative 


and to places across 


Neutro- 


made its 
John L. 


dyne”’ also 
year and 


appearance that 
Reinartz, 1QP 
IXAM wrote an interesting article 
telling how amateurs were exploring 
the short waves below 40 meters 

Yes, 1925 was a banner year for the 
ham. The Government, realizing the 
potential possibilities of the ham, was 
giving more leeway and cooperation 
with short-wave experiments already 
under way and special schedules of 
transmissions were formulated. Short- 
wave tests had proven very successful 
over long distances and the Govern- 
ment, at that time, had planned to 
equip Naval District Communication 
Centers with small high-frequency re- 
ceiving sets for practical and training 
purposes. They had a definite interest 
in developing amateurs into prospec- 
tive Naval Reserve radio operators. 

The Signal School at Ft. Monmouth, 
New Jersey (1924) recommended that 
a system be organized so that radio 
amateurs of the United States could 
join an Army amateur radio system 
(AARS) and a board of officers was 
ordered to get together with officials of 
the ARRL to work out a plan of organ- 
ization and operation. This was ap 
proved by the War Department on Sep- 
tember 28, 1925 and with this official 
blessing the newly created AARS went 
to work. Some 300 amateurs were in- 
cluded in the initial membership but 
its growth thereafter slow. Al- 
though the plan aroused much enthusi- 
asm among radio amateurs who were 
willing to do their part, the lack of 
funds and personnel prevented the Sig- 
nal Corps from giving proper attention 
to the organization. Soon many lost 
interest in the AARS and resigned 
Something more timely, something 
more within the dream of the average 
amateur, was needed to make the 
AARS click. This vital something was 
introduced when a revised plan was 
put into effect on January 1, 1929. It 
emphasized as its prim full 
cooperation with the Red 
Cross 

On May 17, 1926 George W. Linn. J 
2CJE, established radio communica- 
tions between the Byrd North Pole Ex- 
pedition and the Navy Department at 
Washington, D. C 

Down in Australia, in the 
amateur radio played an 
part in maintaining communications 
during the severe cyclone and flood 
which cut off all telegraph service. In 
this emergency the authorities fell 
back on the assistance of amateur 
radio. Licensed amateurs, working on 
short waves, were invaluable in main- 
taining communications during the dis- 
astrous New England flood of 1927 
They were also contributing, during 
that period, to the progress of civili- 
zation by keeping exploring expeditions 
in touch with their home bases. In 
that year, Col. Clair Foster, 6HM, 
succeeded in working South Africa and 
thus complet 
ing his coveted record of all continents 
on the same tube—-a common 201A and 
dry batteries. Contacts were made on 


was 


objective 
American 


year 1927 
important 


China on the same day, 


38.2 meters except for communica- 
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» 9 
20 


tion with an iwlish amateur on 2 
meters 

During the period from 1927 to 1941 
the ultra-high frequencies were devel- 
oped largely through the efforts of the 
amateur. Public address systems, fac- 
simile, amateur 
film recording, tape recording, and 
many other new developments were 
being worked on in many a basement 
shop 

The 


years of 


television, sound-on- 


and the ‘30's 
continuous development 
experimenting with new 
ium t 
plies, and scanning-disc television 
When the United States entered 
World War II thousands of amateurs 
were eager to serve with the Signal 
Corps and other branches as radio op- 
technicians, ete., and on the 
home front thousands more joined up 
with industry to produce the finest 
military communications equipment 


late 20's were 
and 
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sup- 


circuits 


proved vac ibes, a.c. power 


erators 


almost overnight 
Dr. Lee de Forest, in 
“Color in Television 
CBS Pe ter 
ference between 
tube and 
were explained 
John F. Rides 
in Rapio New 
quarreling 


1941, wrote of 
and described the 
tests ot Goldmark. The dif- 
the Farnsworth 
the RCA Iconoscope 
Alfred Ghirardi and 
were monthly columnists 
s. ASCAP and BMI were 
the The 
increased tremendously 
The term “high-fidelity” was used fre- 
by this magazine far back 

FCC stepped in to stop ham 
with foreign RADIO 
News scooped the press with its article, 
British Radio Combats Blitz.’ 

The struck at Pearl Harbor 
while January, 1942 National De- 
fense was This 
special and well-timed review of mili- 
tary communications was the forerun- 
ner of four historical firsts” for a 
technical magazine 
carn relerence 
tary communications and still in 
demand. Throughout the war Rapto 
NEWS reported extensively on radio de- 


dis- 


sector 


ove! air sale of 


phono-radios 
quently as 
as 1941 


contacts Stations 
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the 
Issue on 


our pre SSCS 


issues be- 


all mili- 
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essential for 


are 


velopments and its editors were active 
with the Radio Intelligence 
FCC and the Foreign 
toring Stations 


Division of 
Broadcast moni- 
reporting techniques 
employed and results achieved in com- 
bating clandestine radio 

Following World War II we were 
privileged to witness the Atom Bomb 
Tests at Bikini and to publish our ex- 
reports communications at 
“Operation Crossroads.” There follows 
the impact of television, 
color TV, and hi-fi 

When Rapio & ‘TELEVISION News 
made its debut in July, 1919, radio was 
still in its swaddling clothes of spark 
and box To 
cover all of the highlights of the past 
. not | 
ched only a few 
still 


many new 
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tell that 


iS acoustic per- 


times muddy. It's e: 
you're in a large hall, 
spective here is almost over-re 
ant. Soloists far away, until 
you hear the orchestra and then you 
realize the balance is correct. I heard 
a distinct “wow” or two in the record- 
ing. This is probably due to the curse 
of much European recording; 
voltage fluctuation which affects tape 
speed adversely. Is this “Lohengrin 
worth the outlay of nearly thirty dol- 
I would say In spite of its 
the many. While 
version the appel- 
close enough 
Now 
this 
time 
iil- 
buying “Loh- 
listen to this 


is) to 


verber- 
sound 


electric 
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this not earn 
lation “definitive,” it is 
to it to Warrant your! 
that there three 
opera, it likely 

before another edition 
able. If you've held off 
engrin”™ until now, take a 
version. As far as I'm concerned, the 
combination of better over-all sound 
and the authenticity of the Bayreuth 
performance makes this the preferred 
recording. The recording 
to the new RIAA curve with a 
boost in the bass and a slight 
the treble. Surfaces were 
quiet An 
libretto is 


yes 
Virtues are 


may 


interest 
are versions ol 


will be a long 
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slight 
cut in 
moderately 
excellent) English-German 
furnished 


TCHAIKOVSKY 

THE NUTCRACKER 
Minneapolis Symphony Orchestra con- 

‘ted by Antal Dorati. Mereury “Oly m- 
pian” OL-2-101, Old AES curve. Price 
$11.90. 

Before you sigh and say in disgust 
“What's another Nutcracker 
Suite? the title 
in this is not the 
Suite from thi is 
the first recording of the 

N And what a de- 


: Nute 
lightful One 


this 
take a good look at 
heading. For this 
the “Nutcracke1 
complete 
Ballet 
treat it is to hear 
what dictated the 
the familiar music in the 
the deletion of much musik 
finitely interesting. Taken as a 
whole, with all of the well known 
the Suite in its proper se- 
quence, this is an utterly new li 
ing experience. Why a 
and colorful not been 
to LP before is a mystery 
rate, its ours now to enjoy 
given the project 
treatment. The album is 
wooden covers bound by a lin 
material in peppermint « 
striping and a fancy red 
the illustrated pages of the 
notes” in place. On the 
and throughout the pages 
the tory of the “Nutcr 
ome of the most charming 
lightful line drawings of the 
characters in the ballet. The 
came “‘f sealed” in cellophane 
certainly a ste ! n right 
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NEW 


RIDER BOOKS 


FOR JULY 


1. TV FIELD SERVICE MAN- 
UAL, VOL. 2 
Edited by Harold Alsberg 


The finest practical data for in-the-home 
servicing. Tube layouts; picture tube ad- 
justments; rear and front controls; tube 
complement; tuner and horizontal oscil- 
lator adjustments; key voltages; tuner 
dial stringing; trouble symptoms; chart 
with tubes and parts to check; series fila- 
ment wiring. Book lies flat, spiral binding. 
Covers 1947 through 1953. Volume 2 cov- 
ers: Bendix, Capehart, CBS Columbia, 


Crosley, DuMont 
(5'/2 x 8'/2") pages, illus. 


Approx. 160 
Soft cover 
Volume 1 (Issued in May) Covers: Ad- 
miral, Affiliated Retailers (Artone), 
Aimcee (AMC), Air King, Air Marshall 
Allied Purchasing, Andrea, Arvin and 
Automatic. 

128 (5'/2 x 8/2") pages. Soft Cover. 
Volume 1 Only $2.10 


2. HOW TO SERVICE TAPE 
RECORDERS 


Everything you need to know about what 
is inside a tape recorder—operation of 
the recording head, types of electronic 
circuits, kinds of drive mechanisms used, 
trouble shooting—and how to service the 
many types of tape recorders with prac- 
tical examples. Also discusses require- 
ments for a tape recorder repair shop. 
Soft cover. 


SPECIALIZED AUTO RADIO 
MANUALS 

Cover 5 years production (1950 thru 
1954) of factory installed car radios. 
Identical data from other sources is just 
not available! Contains: Parts List, Sche- 
matics, Tube Layout, Voltages, Trimmer 
Location, Chassis Views, Chassis Pictures, 
Dial stringing and complete installation 
and removal information. 


3. INDEPENDENT CAR 
MANUFACTURERS 
Covers—Kaiser-Frazer, Henry-J, Stude- 
baker, Nash, Hudson, Packard, Willys. 
VOL. 1-A (Released in May) 
Ford ... Lincoln. . 
VOL. 2-A (Release in June) 
Buick .. . Cadillac 
bile 
VOL. 3-A (Release in June) 
Chevrolet, Pontiac, GMC Trucks 
Chevrolet Trucks 
Each Volume 8!/) x 11 Soft Cover 
Write for complete 32-page 
NEW RIDER CATALOG 
Buy these books now from your jobber, 
bookstore—if not available from these 
sources, write to: 


Jann F Race AEUBLISHER, INC 


. Mercury 


..« Oldsmo 


ballet is 
musical 
nished 


detailed, each 
polished and bur- 
until it becomes a scintillant 
gem of perfection. Dorati is. of course, 
a_ ballet note, and his 
previous recordings in this field have 
been well received, as have his tran- 
scription of Strauss’ “Graduation Ball” 
and other ballet scores. In the more 
familiar sections of the “Nutcracker,” 
his tempo is faster than most but 
seems justified in the light of the bal- 
let taken as a whole 

Soundwise, the recording is fantas- 
tic. Certainly this score lends itself 
to hi-fi treatment and Mercury's engi- 
neers have gone whole hog on this one. 
Super bright 
brilliant brass, woodwinds which really 
soar and some incredible percussion. 
You'll hear thunderous tympani rolls 
here, and in the section which is prel- 
ude to the “Battle with the Mouse 
King” a combination of drum 
and cymbal clash which is positively 
awesome. WHAM!! If your system is 
a good one with a big speaker, this 
will rock your walls. At the start of 
the battle, a toy soldier calls out 
“Who goes there?”, and fires his rifle. 
The score actually calls for a pistol 
shot here and if you are not expect- 
ing it, you'll really jump! Boy, if this 
doesn’t test your system's transient 
response, nothing ever will. The bat- 
tle itself is replete with tympani, tri- 
angles, cymbals and just about any- 
thing else you would care to mention 
Throughout the ballet the reproduc- 
tion is startling, and it's not hard to 
predict that this recording will find 
much use as a demonstration piece. I 
also predict Mercury will sell carloads 
of this one. It has every quality to 
make it a sure winner. A delightful 
and listenable score, fabulous sound, 
great conducting, smart packaging 
Unreservedly recommended to you 
The AES curve was adequate with 
controls flat. Quiet surfaces 


meticulously 
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MONTEVERDI 

VESPERS OF 1610 
The London Singers, Ensemble Orches- 
tral de L’Oiseau Lyre conducted by An- 
thony Lewis. Margaret Ritchie, soprano; 
Elsie Morrison, soprano; William Her- 
bert, tenor; Richard Lewis tenor; Bruce 
Boyee, baritone; Geraint Jones, organ- 
ist. London “Editions de L’Oiseau Lyre” 
OL-50021,2. RIAA curve. Price $11.90. 

Another of the initial releases in 
the “Editions de L’Oiseau Lyre,” and 
one of the best musically and sound- 
wise. I had a particular interest in 
this recording since I was fortunate 
enough to have made a binaural re- 
cording of the American premiere of 
the work conducted by Leopold Sto- 
kowski. Which makes for an interest- 
Ing comparison 

As with most of the first releases of 
“L’Oiseau Lyre,” the musicianship 
was of very high order in this record- 
ing. Of the soloists involved, Ameri- 
cans are most familiar with the work 
of Margaret Ritchie and Richard 
Lewis. Both are in their usual good 
voice here and their performances are 
entirely convincing. The other soloists 


have less luster, but are nonetheless 
competent. Choral work, especially 
important in this piece, is very good 
indeed, with some of the best ensem- 
ble singing I have heard from Eu- 
rope. If you are not familiar with 
this work and the title sounds a little 
formidable, don't let that scare you 
away. Here you will find a lovely, al- 
together ingratiating 
fully balanced between soft, tender, 
most lyrical passages, and rousing, 
exciting masses of sound as full chor- 
us, orchestra, and organ join forces 
The closing sections of the “Magnifi- 
cat” are especially thrilling 

Mr. Lewis is an astute conductor 
and has full command of his consider- 
able forces. Soundwise, the recording 
is good, but not distinguished. An oc- 
casional “fuzziness” was annoying and 
strings were edgy at times Brass 
came through best of all and percus- 
sion, while muddy in sections, was 
adequate to the demands of the score. 
Excellent balance was maintained be- 
tween orchestral and vocal elements, 
and spacious acoustics helped matters 
considerably. When you hear a work 
like this, and you happen to have a 
binaural version of the same work, 
the case for binaural sound is cer- 
tainly valid. In the binaural recording, 
the choral work and the big climaxes 
took on a quality altogether different 
from the dises. In the disc, there was 
the almost inescapable choral “blur 
On the binaural tape the chorus is 
completely distinct and articulate, the 
delineation of all elements very ob- 
vious. The directivity and depth of 
the binaural reproduction lends a per- 
spective of uncanny reality. Well, who 
knows? It may not be too long before 
wonderful works like this are avail- 
able in binaural editions. In the mean- 
time, this recording is as good an 
exposition of this work as you're likely 
to get, and certainly worthy of your 
interest. The recording uses the new 
RIAA curve, but sounds better to me 
with a little treble cut and a little 
bass boost. 


score, beauti- 


BRAHMS 

CONCERTO #1 IN D MINOR FOR 

PIANO AND ORCHESTRA 

Rudolph Serkin, pianist with Cleveland 
Orchestra conducted by George Szell. 
Columbia ML4829. Old NARTB curve. 
Price $5.95. 
Wilhelm Backhaus, pianist with The Vi- 
enna Philharmonic Orchestra conducted 
by Karl Bohm. London ffrr LL-911. 
RIAA curve. Price $5.95. 

What does one do about two record- 
ings like this? In other words, when 
faced with such formidable talent on 
both discs, how do you decide who 
wins the potted palm? Serkin and 
Szell have come up with a version ol 
this concerto that for brilliance and 
sheer musicianship is hard to beat 
The gifted Serkin essays the work at 
a tempo much faster than the score 
would seem to indicate and receives 
support from Szell in this contention 
Backhaus, one of the “piano giants” 
of our time, takes his Brahms at a 
more leisurely pace. His is the more 
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constrained, more deliberate reading and, for that matter, 


closer to Brahms’ intentions. Bohm and the Vienna Phil- NEW SUPER POST TOWERS 
harmonic are in splendid rapport with Mr. Backhaus. In FOR TELEVISION ANTENNAS 


matter of sound, the Cleveland dise has a closer, dry type 


of sound and the Serkin tone is more percussive than IN FRINGE AREAS 
Backhaus. The Vienna Philharmonic has a more spacious 
acoustic perspective and the Backhaus piano more smooth- TOWERS OF STRENGTH 
ly liquid, than percussive. I think each version must : TO LAST A LIFETIME 
stand on its own merits. If you want a reading more to ; 

the classic mold, then the London may be your choice Self-supporting tower built up of 
If on the other hand you want your Brahms with more galvanized steel sections. No guy 
‘ : : . ° r wires necessary. Easy to erect. Safe 
dash and fire, the Columbia disc is for you. It's strictly MY and resistant to high wind. Avail- 
able in heights 44 ft., 47 ft., 60 ft., 
74 ft, 87 ft, and 100 ft., with 
bases in proportion. 


i matter of taste here. Both discs conformed perfectly 
to their respective curves. Quiet surfaces. 


BARTOK Available 
> — ue in Heights ’ 
—'- ** trom 33 ft. FRINGE AREA TV BUYERS MUST 
PIANO CONCERTO 23 — , HAVE SPECIALLY BUILT TOWERS 
Leonard Pennario, pianist with The St. Louis Symphony 5 
Orchestra conducted by Vladimir Golschmann. Capitol FDs, FOR CLEAR RECEPTION 
P8253. RIAA curve. Price $5.95. ; 
This arrived too late to compare with the London dise 


of these works last month. Pennario is a young pianist 


lower and the TV set go hand in 
hand as a package sale to rural 
: . IV buyers. Provides an extra sale 
with a terrific technique. His performance is the most , and profit to dealers. An excellent 
lazzling yet recorded. While his tempo may be regarded bead fast selling accessory for jobbers 
by some as too fast, it lends a certain life, a spontaneity ‘ and dealers. 

to these works, in keeping with their musical content. I 


still think Mr. Katchen on the London disc is the more TERRITORIES OPEN FOR 
polished performer, but there is much to be said for JOBBER DEALER FRANCHISE 


t 
Pennario’s exuberance. Soundwise, it’s a toss-up. The 
4 Write for complete structural de- 
Bartok is better sounding here than on the London disc : ‘ i 

reatantl ae Renton on Raed the ~ (tails, packing, prices, discounts, 
ind the Prokofiev sounds better on the London than on - band territorial assignment. 
this Capitol disc. Both are very close to each other. Piano 


tone is more percussive in this version than the London MANUFACTURED BY 
ecording generally is “close-up” with good string tone, 


xcellent brass and percussion. Mr. Golschmann lends A iz we RA fe | T te | RE i fe | e 


mpathetic support to Mr. Pennario, and the orchestra Dept. 6107, 2500 Roosevelt Road, Chicago 8, Iilinols 
sunds much better in this disc than in its previous efforts 
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urance is 
required that 
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disruption of 
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Advancements in the 
fields of wave propaga- 
tion, translation of mitor- 
mation, communication 
theory, circuit technique 

and equipment minia- 
turization have created a 
number of new openings 
for qualitied engineers in 
the Hughes Adv anced 


Electronics Laboratory 


The communication 
group is concerned with 
the design and develop- 
ment of unique radio 
communication systems 
and with exploiting new 
radio communication 
techniques. Specialists in 
propagation phenomena, 
antenna systems, net- 
work theory, magneti 
recording, wide-band 
amplification, and intri- 
cate electromechanical 
devices are active in this 


program, 


Scientifu 
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was controls set fiat 
Surfaces not as quiet as is usual with 


Cayritol discs. 


adequate with 


VOZART 
SYMPHONY #41 (JUPITER) 
SYMPHONY #35 (HAFFNER) 
Pittsburgh Symphony Orchestra’ con- 
ducted by William Steinberg. Capitol 
FDs, P8242. RIAA curve. Price $5.95. 
Both of these works have been re- 
corded many times previously, but 
never in this particular coupling. Mr 
Steinberg has rather slow 
tempo for the “Jupiter,” which how- 
ever, he good advantage in 
creating some splendid sonorities with 
the ever-improving Pittsburgh Sym- 
phony. His deliberateness is fortunate- 
ly never heavy-handed which 
this particular performance trom the 
downright typical of this 
treatment conductors 
Steinberg’s reading of the “Haffner” 
is something else again. Here is all 
glitter and brilliance. This is the light- 
hearted Mozart at his sparkling best. 
As to preferences, I still like Sir 
Thomas Beecham’'s version of the 
“Jupiter,” but in the “Haffner,” Stein- 
berg takes his hat off to no one 
From the sound standpoint, both 
symphonies receive the best recording 
yet afforded them. String tone is very 
clean, woodwinds are exceptionally 
bright. All other elements are sharp- 
ly in focus. Good spacious acoustics 
help to maintain the illusion of 
ness A little treble roll-off helped 
the RIAA curve to my ear 


chosen a 


uses to 


saves 


“stodginess” 
with other 


live- 


RUSSIAN PROGRAM 
Philadelphia Orchestra conducted — by 
Eugene Ormandy. Columbia ML4856. 
Old NARTB curve. Price $5.95. 

An attractive potpourri of works by 
Rimsky-Korsakov and Tchaikovsky. 
While all of them have been recorded 
before, none (with the exception of 
the “Capriccio Espagnol’) has ever 
been afforded such a virtuoso perform- 
ance and such excellent sound. More 
frankly intended as display 
pieces for the Philadelphia Orchestra, 
the results are magnificent. The Phila- 
delphia is truly an incredible instru- 
ment. The luster of its strings, the 
brilliance of the first desk men, is a 
revelation to the ear. Of the Rimsky- 
IXorsakov works, the “Dance of the 
Tumblers” is the most effective and 
exciting. The well known “Flight of 
the Bumble Bee” is taken in stride 
by the orchestra and the “Capriccio 
Espagnol” is well performed, although 
I still prefer the sound of the Paray- 
Detroit Symphony version on Mer- 
cury. In the “Capriccio Italien” of 
Tchaikovsky, the orchestra turns in a 
stunning reading under the baton of 
the perceptive Mr. Ormandy and even 
out-guns the reading of the redoubt- 
able Sir Thomas Beecham. Plenty of 
fire and fury here. The “Andante Can- 
tabile’ from Tchaikovsky's “Quartet 
#1” is a pleasant little interlude from 
the bing and bang of the other works 
on the disc. Throughout, the recording 
is very clean and well balanced. No- 
table percussion and brass sounds. A 


or less 


premier disc from all aspects. NARTB 
was just right with controls set 
flat. Quiet surfaces in my 


curve 


copy. 


SCARLATTI 

THE PASSION ACCORDING TO ST. 

JOHN 
Choir of St. Thomas’ Episcopal Church, 
New Haven, Conn., members of Yale 
University Orchestra conducted by How- 
ard Boatwright. Blake Stern—Evangel- 
ist; David Laurant—Jesus; James Bor- 
den—Pilate ; G. George—organist. Over- 
tone LPI. Old NARTB curve. Price 
$5.95. 

Another worthy effort from that ven- 
turesome small company, 
records. This is not only a first per- 
formance on LP it is, as far as any- 
body knows, the first performance 
since the days of Scarlatti! The rea- 
son for its neglect is preoccupation 
with the “Passions” of gach and 
Schutz, although that can't be the 
entire story. Certainly it should not 
have been neglected from a musical 
standpoint, for this is a remarkable 
documentation of Christ's Passion. In 
contradistinction to the “Passions” of 
other composers, Scarlatti used the 
complete text of the Passion. This is 
unusual, as is his use of the orchestra 
in a work that is purely liturgical 
Whatever his reasons, the result is to 
our musical enrichment. Blake Stern, 
who has been heard in the “St. John 
Passion” of Bach on the Victor label, 
is as effective and telling here as he 
was in that performance. His traver- 
sal of difficult phrasings and intona- 
tions is a miracle of fluency. The other 
excellent singers and 
carry off their roles with ease. The 
Choir was evidently thoroughly 
trained for this event and it has a 
solid, satisfying sound 

The reproduction of a work as com- 
plex as this is always a_ problem, 
which has been met successfully on 
this disc. There is a minimum of 
choral “blasting” or blur, and the 
whole is cleanly articulate. If you are 
a lover of the baroque in music, you'll 
like this splendid work. I liked a lit- 
tle bass boost in conjunction with the 
NARTB curve. Good surfaces 


Overtone 


soloists are 


McDONALD (HARL) 

SLITE FROM CHILDHOOD 
CAPLET 

THE MASK OF THE KED DEATH 
Ann Mason Stockton, harpist with The 
Concert Arts Orchestra conducted by 
Felix Slatkin. Capitol FDS, P8255. RIAA 
eurve. Price $5.95. 

Two attractive “first time on LP” 
selections make up the music on this 
disc. ‘““The Mask of the Red Death”’ is 
a modern work scored for string or- 
chestra and harp. It is as eerie as its 
neme, being frankly programmatic 
The story is taken from the work by 
Edgar Allen Poe, and it certainly is 
a grisly tale. The harp plays a very 
important role in this work, being 
used in abstract form and descriptive- 
ly as well. The harp realistically tolls 
the midnight hour like an old clock, 
and the string orchestra uses all sorts 
of devices like harmonics and mutes, 
and odd bowing techniques to convey 
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the eerie terror of the work. In this 


composition you will hear some won- TOP QUALITY +8) 
derful string playing and some of the R \ 
best reproduction of strings on record U FULLY GUARANTEED TUBES 
The “Suite From Childhood” is a 
very engaging work with fragments 
of nursery tunes running all through 
Tha 7 . nrave j ‘leve specialize in TUBES——Receiving, trans- 
it. The composer engages in clever Se 8 ee 
transposition of these nursery themes, industry for years. More than 3000 different 
. types in stock for IMMEDIATE DELIVERY— 
but they are not grotesquely distorted inctuding hard-to-get and discontinued num- 
bers. it tube: h tively tested | full 
and the themes are easily recogniz- | Sectpeng taneteterien’ and fe‘tested wt test 
a. nn - ‘ _ | shipment. FULL ONE-YEAR GUARANTEE. All 
able. The harp is again of major im we ey ~ Ree FN we 
port in this work and is used most Type = Price h month 
. _ k al + rn . 29 try-wide pubtic 
effectively rhe wo! is, in genera OAS VATS .29 
very colorful and gay, and while | 983 J... -3$ 
“modern” in structure, is easy to as- 
similate. Miss Mason is a superb harp- 
ist and in this recording you will hear 
some really outstanding reproduction 
of the harp. The over-all level of 
sound quality is the best to come from 
Capitol thus far. The RIAA curve was 
adequate, with controls set flat, and 
surfaces were quiet 
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MOZART 

CONCERTO #23 FOR PIANO AND 

ORCHESTRA 

CONCERTO #24 FOR PIANO AND 

ORCHESTRA 
Clifford Curzon, pianist with The London 
Symphony Orchestra conducted by Josef 
Krips. London firr LL-918. RIAA curve. 
Price $5.95. 

Among the most popular of Mozart's 
piano concerti are the two recorded 
on this London disc. Their popularity 
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is well deserved as they are certainly af st gay , : a Catnope way 
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superior to what has appeared pre- es cial ee Se See 


viously? The answer is a_ decided 


“ves.” There may be those who pre- 
fer the old Lili Krauss recordings, or 
those of Schnabel. I'll admit they 
were my favorites up to now. Curzon 


is one of today's better pianists and 
it would be a real crank who could 
find major faults with his reading of 
these concerti. Dynamics, phrasing, 
articulation, he is masterful in all of ‘ 
Privote phone a intercom system. Eosy 
these His tempi come closer to to operote. Use ony ploce that portable, 2 
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DIO-TV 
Service Industry News 


AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


AS WE MOVE into the normal! luil in 
the electronics servicing business 
during the summer months, it seems 
quite evident that the months ahead 
will witness the largest mortality rate 
in service industry has 
experienced to date. A combination of 
factors that included the light Winter 
and early Spring, the leveling off of in- 
dustrial activity and the tremendous 
interest in do-it-yourself programs 
brought about an earlier - than - usual 
decline in consumer interest in service. 
And, oddly enough, a large number of 
men chose this particular period to 
launch new service businesses! 

Three or four years ago the heaviest 
mortality in the business of television 
servicing was among the larger shops. 
This was brought about by over-expan- 
sion, failure to conserve contract in- 
come to carry the businesses through 
light months, and general mismanage- 
ment. The large organizations that 
managed to weather this period of 
business attrition were given a breath- 
ing spell of good business during the 
last Presidential campaign and they 
were able to adjust the operating pat- 
terns of their organizations to the “hill 
and valley” characteristics of televi- 
sion servicing. 

Most of the multi-manned organiza- 
tions have added air conditioner instal- 
lation and service (which reaches its 
peak during the season when TV serv- 
ice volume is at its lowest point); ma- 
jor appliance servicing; traffic appli- 
ance servicing; auto radio servicing; 
and 2-way communications systems 
maintenance to level off their service 
volume. 

An important thing the large service 
organizations learned the hard way 
was that service must be sold. They 
found out that it was impossible to 
maintain an adequate, dependable vol- 
ume of business without a consistent, 
professionally-prepared 
promotional program. So in those or- 
ganizations, business promotion is of 
equal importance to technical com- 
petence. You can't cash in on the latter 
unless you are able to sell it profitably. 

So now it’s the one-man shop that 
gets hurt the most when the volume of 
service business drops off. Since he sel- 
dom is able to build an adequate cash 


businesses the 


service sales 


reserve When business is good and time 
doesn't allow him to accomplish the 
flexibility that is possible in multi- 
manned organizations, he is apt to get 
into serious financial difficulties when 
business is down for several months 


succession 


Industry Jitters 

The television industry finds itself 
in a bad spot with color TV still bogged 
down in the laboratories while the in 
dustry stumbles along producing and 
selling monochrome 
profit to anyone. Just how long this sit- 
uation will exist is still anyone's guess 
Some industry factors feel that color 
sets will not be produced in volume un 
til a simpler tube that will produce a 
picture comparable in size to the pres- 
ent twenty-one inch monochrome 
tubes, is developed. 

RCA’s program of producing and 
aggressively promoting their current 
set with the 15” tube is an attempt to 
duplicate, on a smaller scale, the spec- 
tacular merchandising success they 
achieved back in 1946 when they went 
all out on black-and-white TV. Should 
this happen; should the public § ac- 
cept and buy the present RCA colo: 
receivers at the price of one-thousand 
dollars and over-buy RCA’s currently 
planned production, the industry would 
be up to its ears in color set production 
before the end of the year 

However, even the maximum pos- 
sible production of color TV 
during the last half of this year would 
provide little, if any, business to the in- 
dependent servicing industry. For the 
protection of their brand names, TV 
set manufacturers will have to super- 
vise the placement of the installation 
and service work on their 
ceivers until all of the bugs have been 
taken out of production-line sets. This 
means, simply, that independent serv- 
ice shop operators should not look to 
color TV to add to their business vol- 
ume for quite some time 

Everyone had hoped that the rapid 
expansion of TV through the addition 
of hundreds of u.h.f. stations would 
provide a product and service market 
that would tide the industry through to 
the time that color would be available 
in volume and at prices the average sect 
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» Dowson recording deep In Africa's Gold Coast. 
«American Museum expedition in ranges of New Guinea. 
* Dwight Cooke interviews for CBS all over Asia. 
Wherever you go, whether it 

be to the North Pole or the 

bottom of an African dia 

mond mine, it’s not too far 

for the Magnemite, truly 

portable tape recorder, whose 

versatility and unfailing de- 

pendability has gained global 

popularity for itself. 

You'll never grow tired carrying a Magnemite, 
since these units weigh as little as 15 Ibs. com- 
plete with batteries. Letterhead size, this mighty 
lithe handful meets NARTB standards and will 
easily satisfy your most critical recording needs 


For the whole MAGNEMITE story write to Dept. RT 
AMPLIFIER CORP. of AMERICA 
398 Broadway, N. Y. 13, N. Y 
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owner could afford to pay. But it is not 
working out that way. Ultra-high-fre- 
quency telecasting is bogging down 
badly and interest in building new 
u.h.f. stations is fast waning 

Space does not permit a discussion of 
the factors involved in the general fail- 
ure of u.h.f. to take hold nor of the 
several plans put forward to keep it 
from going the way of FM. However, 
nothing spectacular will be accom- 
plished that will add materially to the 
volume of business in the 
months ahead. 


Jobber Sales to Public 

The tightening market for service is 
bringing many of the adverse factors 
that affect the business of servicing 
into sharp focus. Second only to the 
evils of inadequate pricing of service 
labor, the bugaboo of service that is 
most often the subject of letters from 
our readers is that of the indiscrimi- 
nate sale of replacement parts, tubes, 
and accessories by parts distributors 

Fhe big question that has been posed 
by dozens of service business operators 
who have written your editor is this 
“Are parts distributors ‘jobbers’ or ‘re- 
tailers’?” There is no denying the fact 
that the availability of dealer net price 
lists to the public generally presents a 
very serious problem to ¢ 
businessman in his relations with his 
honestly 
itemized lists of parts and tubes used 
in repairing a TV or radio set 

Although over-the-counter selling of 
replacement parts and indis- 
criminately to everyone who walks into 


service 


very service 


customers when he presents 


tubes 


a distributor's store is felt most seri 
ously by service operators in metropol- 
itan areas, the condition has been rap- 
idly fanning out into all areas as many 
parts jobbers press for the last penny 
of business they can squeeze out of the 
areas Where they operate. It is not a 
healthy condition tor the industry it- 
self for it could bring about an accept- 
ance of dealer net prices as actual re- 
tail prices which, in turn, 
eventually force a change in the entire 
pattern of parts and tube distribution 
In a 
published to encourage the 


“do-it yourst if’ hook recently 
average set 
owner to repair his own TV set, the 
author devotes one chapter to advising 
the reader how to sa money on the 
cost of tubes and parts by buying them 
from any one of the numerous radio 
iobbers or wholesalers who are anxious 
to sell him. The 
tells his readers that tube list prices 


and explains how tube 


writer of this book 


are meaningless 
bargains are made possible by set 
manufacturers dumping surplus tubes 
with parts distributors at less than 
manufacturers’ cost 

It is extremely doubtful whether one 
person out of ten-thousand set owners 
who might read this book could suc- 
cessfully service his own set from the 
gives. Yet every set 
owner who might read it would long 


instructions it 


remember that “list prices are mean- 
ingless” and be influenced by the infer- 
ence that only a sucker pays list prices 
for tubes and parts used in repairing 
TV or radio sets. 


It brings you up to date on the 
latest developments in America's 
most complete line of volume 
controls, switches, capacitors, 
Printed Electronic Circuits*, and 
steatite insulators. 
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with exclusive 
adjustable clip 


The handiest, low-cost lapel mike on 
the market. Highest quality Bimorph 
moisture-sealed crystal gives excellent 
voice reproduction. A tough alligator 
clip really holds — it's rubber padded, 
can't tear your clothing. And the clip 
is adjustable — you can clip on the 
Turner L-100 from any angle and the 
mike stays straight up, cord hangs 
straight down. Unit is 2-in. diam., 
weighs 1 oz. less cable. Response, 50- 
10,000 c.p.s.; level, -52 db. Available 
without clip, and with ceramic inte- 
rior. Ceramic interior specifications — 
response, 80-9,000 c¢.p.s.; level, -G1 db. 
Model L-100 (with clip and 20-ft. cable) 
List Price: $12.50 
Model 100 (without clip ond with 7-ft. 
cable) ............-hist Price: $ 8.00 
Model L-100C (some os L-100 but with 
ceramic interior) List Price: $12.50 
Model 100C (same as Model 100 but 
with ceramic interior) List Price: $ 8.00 


THE TURNER COMPANY 


900 17th St. N.E. 
Cedar Rapids, lowa 


MAIL THIS COUPON TODAY 
for complete information 


a ae ee ee ee ee 
| went all the facts on the new 
Turner L-100 


Experienced service operators know 
from experience that it is unwise to list 
in complete detail the parts, tubes, and 
accessories used in making a set r¢ 
pair. Many a service technician has had 
in trying to ex- 
plain to a customer why he charged 
two dollars for a tube when the 
tomer knows he can get it for less at 
a distributor or 
house 

Fortunately, in many areas parts 
distributors sell only to bona fide serv- 
ice shop operators. Where this is done, 
service accounts have been classified 
and service shops given means of iden- 
tification which entitle them to buy at 
dealer net prices 

Unfortunately, the problems in- 
volved in channeling the distribution 
of replacement tubes, parts, and sup 
plies so that only legitimate service 
businesses would be able to buy at 
dealer net prices are very complex. The 
electronics manufacturing industry is, 
in itself, a highly diversified and com- 
plicated industry and within its frame- 
work are many elements that use 
tubes and components in far greater 
volume than the retail servicing indus- 
try. Then, too, there are large seg- 
ments not connected with service who, 
in the aggregate, buy substantial quan- 
tities of the products used in service 
but are not directly concerned with set 
servicing 

Consider, for a moment, the needs of 
radio hams, hobbyists, and experi- 
menters. Amateur radio enthusiasts 
were tinkering with wireless long be- 
fore we had commercial radio broad- 
casting. They have been constantly in 
the forefront of develop- 
ments and much of the industry's prog- 
ress can be traced to experiments by 
amateurs at their own expense. The 
network of amateurs that blankets the 
country is one of the country’s most 
effective--and from a tax standpoint, 
inexpensive defense organizations and 
invaluable when disaster strikes any- 
where. No one would deny the radio 
amateur the right to purchase the 
equipment, tubes, supplies, and parts 
he needs to pursue his hobby at the 
best possible price 


an embarrassing time 
cus- 


from a mail-order 


electronic 


Then there are thousands of elec- 
tronic experimenters 
who are as avidly enthusiastic about 
their avocation as are the model rail- 
roaders 


hobbyists and 


woodworkers, auto enthusi- 
asts, and model plane builders. They 
are also confirmed shoppers in getting 
the material they need at the lowest 
possible price. The confirmed hi-fi en- 
thusiast falls into this category and, of 
course, if he can’t buy hi-fi equipment 
locally at dealer net prices, he will 
order from a mail-order concern. And 
in this connection, it should be pointed 
out that if the present mail order sales 
structure Were not in existence there 
would be manufacturers who would be 
producing and selling hi-fi units to the 
general public by mail 

In total, it is estimated that there 
are possibly a half million electroni- 
cally-interested people sufficiently con- 
versant with circuitry and components 
who would seek out sources of supply 


ALL-STEEL 


INTERLOCKING \DRAWERS 


Multi-Drowers are handy all 

steel storage cabinets perfect 

for storing easily-lost small parts like con- 
densors, small tubes, switches, nuts and bolts! 
Precision-made, finished in durable two-tone 
green enamel, complete with card holder 
Available at your dealer's in two sizes—42c 
ea. in the small size (illus.), $1.28 for the large. 


EASY TO ASSEMBLE 
*Units interlock rigidly 
at top, bottom, sides 
to fit any space 


*Once again, enough steel is available to moke 
Multi-Drawers available to new dealers! Write today. 


THE CINCINNATI 
VENTILATING CO. Inc. 


THIRD & MADISON STS., COVINGTON, KY. 


it ts easy to learn or increas 

with an instructograph Code Teacher 
Affords the quickest and most prac- 
tical method yet developed For be 
@inners or advanced students. Avaiia- 
ble tapes from beginner's siphabet 
to typical messages on all subjects 


Speed range 5 to 40 WPM Always 
ready—no QRM 


ENDORSED BY THOUSANDS! 
The Instructog . 
erally takes 
without fur 
socessful operators have 
uired the code with the Instructograph System. 
today for convenient rental and purchase plans. 


INSTRUCTOGRAPH COMPANY 


4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 


Get Your F.0.C. LICENSE Quickty! 


Correspondence or residence preparation for 
F.C.C. examinations, Results quoranteed. 


An FCC commerciai operator license means 
greater opportunities and higher pay We are 
specialists in preparing you, in a MINIMUM OF 
TIME, to pass FCC examinations for all classes 
of licenses. Beginners get 2nd class license in 5 
weeks and Ist class in 3 additional weeks. Write 
for free booklet 


GRANTHAM SCHOOL OF ELECTRONICS 
Dept. 103-8, 6064 Hollywood Bivd., Hollywood 28, Calif. 


na 
and master code 
assistance. The 


! MINIATURIZING??2 ! 
Metalclad : 
i PRINTED CIRCUIT KIT i 
1 For your Electronic Circuit rT 
1 wath, ten i 
! i 
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' 1 
equired 


TRANSCIRCUITS 
2105 W. 424, Kansas City 3, Kansas 
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at the best possible prices. While this is 
a healthy number of people, they rep- 
resent only a small segment of the TV 
set-owning public. It is doubtful 
whether their purchases of components 
to service sets represent any 
threat to the stability of service as a 
business activity. 

Consider the problem of a parts dis- 
tributor who would like 
sales at dealer net prices to peopl 
tually engaged in service 
If there is no effective, representative 
service association in existence in his 
who is he to work with in devel- 
classifications of recognized 
effective co- 
If parts 
distributors sell only to classified legiti- 
mate service businesses, these 
businesses should buy all of their re 
placement tubes, parts, and 
equipment from the dis- 
tributors 


serious 


to restrict his 
ac- 


as a business 


area 
oping the 
service businesses? Also, 
operation is a two-way street 


service 


supplies, 
cooperating 
In discussing this problem with a 
parts distributor recently editor 
was told that this distributor had at- 
tempted to work out a restricted sale 
plan with his service The 
plan seemed to be working well until a 
hot-shot parts peddier made a trip 
through the territory and a number of 
the protected service loaded 
up on unboxed replacement tubes that 
the peddler was selling. Needless to 
this stopped the cooperative plan 
cold in its tracks 

The availability of TV picture 
tubes at dealer net prices in indiscrim- 
inate many 
parts jobbers has done mors any- 
thing aggravate service rela- 
tionships with set owners. Since this is 
one product for which the use is clearly 
identified, could be 
properly qualified service 

An outstanding example of 
bility in service can be 
through service 
tributor 


your 


customers 


accounts 


say, 
ready 


selling by 
than 


over-the-counter 


else to 


confined to 


operators 


sales 


how sta- 
achieved 
parts dis- 
Co- 


association 
cooperation is evident in 
lumbus, Ohio, where the Associated 
Radio-Television Service Dealers have 
worked closely with their set and parts 
distributors for many years. ARTSD 
of Columbus is the ‘rvice busi- 
ness association in the industry. Since 
its inception, this association has main- 
tained a dynamic attitude that is re- 
flected in the broad scope of the pro 
grams they initiate and carry out. One 
of the most important facets of their 
program is their quarterly meetings 
with all local parts distributors to dis- 
cuss and settle any problems that mu- 
tually concern them. These quarterly 
get-togethers with parts distributors 
are dinner meetings at which the 
tributors are the guests of the 
Gripes are freely aired by service 
businessmen and the parts distributors 
and steps taken to correct any situa- 
tion that may adversely affect 
the distributors or the local 


b isinesses, 


oldest ss 


dis- 
assoclia- 
tion 


either 


service 


Service Conventions 

The Texas Electronic 
completing plans for the second TV 
Service Clinic and Electronics Fair to 
be held at the Adolphus Hotel, Dallas, 
July, 1954 


Association is 


NOW MEASURE MOBILE-RADIO RIGS 
UP TO 500 MC! 


Make frequency and FM deviation checks on unlimited 


numbers of channels with just these 2 meters! 


LAMPKIN 105-B MICROMETER 
FREQUENCY METER 
Uses one crystal to measure all trans- 
mitters from 0.1 to 175 me., and 
crystal-controlled transmitters to 500 
mc. Gives readings of percent error 
from assigned frequencies. Acts as 
precision CW signal generator for 
receiver final alignment. $220.00. 


PORTABLE—Width less than 13”... 
weight less than 14 Ibs., each. 
MEET FCC REQUIREMENTS — for 


mobile-service checks. 
For low prices... and technical dato... 
mail coupon today! 


LAMPKIN LABORATORIES, 


Bradenton, Florida 


INC. 


POWERFUL 
ALNICO MAGNETS!!! 


k 
POLISHED GAR 


+ $5 00 
RING TYPE |.) I» . 
it ‘ ' 
on 0e $4 25 
“HEELING MAGNETS 
ot , 
. . ‘ $i on 
ALNICO MAGNET KIT | 
’ ' hh o | ' ! 
‘ $i on 
SUPPLEMENT 


ets FOR LATEST ALnwico 


Pr f enaerass ACOUSTICAL ry LINING 
i 


Auto —. ANTENNAS 
«ve ‘Lb i ‘ 


1is'v. ac Sr ecracmaanet ‘ 


were cavsTat HAND mine i 


inpuT TRANS” orwmeEer 


XMAS IN JULY! 


' sumeo SASee 
Loaoeo 

WwoRTH sev. 

SwitTcwes 

TY PARTS & OIA 

REesisToRs 


$3.95 


OCuNCcER 
iH 


ELECTRONICS PARTS KIT 


a ‘ « 
ERAL TIMES THE PRICE 
CONTROLS. SOCKETS. WIRE 
ms 2aetar acre cous 
CONDENSERS eTrc re 


CABINET DRAW SLIDES — 
300 


ea<; 65.00 


!REPAIR YOUR OWN N SPEAKERS!! 


SPcance SerLacement CONES A 


SPEAKER nerain ary sf 
f e ¢ i 
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LAMPKIN 205-A 
FM MODULATION METER 


Direct indication of peak voice devia- 
tion, 0-25 ke positive or negative. 


Tunable 25-500 me. 
Doubles as 
meter. 
oscilloscope. 


r 


in one band. 
relative field - strength 
Built-in speaker. Jock for 
$240.00. 


LAMPKIN LABORATORIES, 
MFM DIVISION 
BRADENTON, FLORIDA 
Without obligation, 
data on Lampkin meters 


INC 


please send me 


Name 
Street 
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SAVE HOURS OF WORK 


quickly make round, square, 
key and ‘'D'’ openings with 
Greenlee Radio Chassis Punches 


s you can make a 


In 14 


smooth, a 


minutes or les 


urate hole in metal, bake- 
lite or hard rubbe with a Cyneences 
Punch. Easy to oper simply t 

Wide range 
lee Tool 


, Rockford, Il, 


with an ordinary wrench 


of size N rite for details. Greer 


Co., 1887 Columbia Ave 
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STAN-BURN 
B- PAARL 


CATHODE RAY TUBE SPECIALS* 
One Year Guarantee 


t STAN BURN 
s 


ee 
“Garrod 
N 


*150P4 81014 
Dumont 
# 16AP4A 
* 160P4A (NU) 
166GP4 of & 


163P4 of A 
16CP4 of A 
16fP4 
16wPee 
16AP4 
16AP4A 
16@P4 
16EP4A 
16GP4 or A 
178P4 
17CP4A 
17GP46 
19fFP4 
19FP4Aa 
19AP4 
19AP4A 
20cP4 
21€P4 
21aP4 
24a74 
QUANTITY CRT USERS 
We will give you OUD allowances if you ship the 


m 
to us Prepaid. 10 CRT's minimum shipment. WRITE 
FOR DETAILS 


ANTENNAE SPECIALS 
“fo oOUVeLE Antenna 
10 ELEMENT CONICAL 
DOWELED InSEaRTS 
Folded H+ Strargnht Low Quick Aig 
' elements 
window CONICALS 
’ v £0 o 
MASTS f0°Rodr" Finn 
NEPCO MASTS 
42 mi 
TV WIRE 33 mi 300 0 
72 OHM COAXIAL 
CHASSIS 6130 Tecnu MASTER $149 50 


Mode! 1930 with Cascode Tuner bd 


16KP4 16RP4 
* 16KP4A 
(Aluminum) 


6 or more 


OPEN FACE CABINET 
TAPE RECORDERS inh STOCK 
sc Z-apeed Tape Ke 


Fe PENTRON — Mode! OT 


Perreveerececececerres 


corder 
RADIO CRAFTSMAN 
Mode! C400 Hi Fi Amplifier 
YM Tuner 
Amplifier oe 
GEN {LOT ete Amoplihers 
WEBSTER Tape Re« 


630 Vert Blocking 
OSC. KForm 


also carry MASCO 
FH Pre-Amos, EM Tuners and 
HGx9 OM Speaker. $3 G8 

7 PM Spe 3.98 


orders 


Cascode Tuners 
u 


‘ 
TV Permanent Maanet 
Focus Assembly 1°on 
* Tined pis t i) RUTOMATIC VM RECORD $39 95 
PLAYER in Portable Carrying Case Special . 


H 2ZOCPS Progressive .... -...., Special $23.9 
* AUTHORIZED DISTRIBUTORS tor aen- 


a. eral Biectric, Kenrad, Tung-Sol, National Union, 
De Wald, Regal, Automatic and General Motors 
# Automatic Custom-Built Radios for Piymouth, Ford, > 
&°e vrotet and many ethers, always in stock a 
We carry a Complete tine of HI-FIDELITY * 
* and sound equipment. Send us your requests. * 
We aieo carry & complete tine of popular makes of 
Radio Tubes at $0 10 discount. Also many other spe- * 
cial purpose and transmitting types, and all electronic 
at towest prices. Send us @ tist 
requirements for prompt quotations + 
0% with order, Balance COD. All prices 
_ NEW YORK Warehouse, Minimum order $5.00 . 
*or our tatest price tist and Hi-: catalog to 
Deot. aN 


STAN-BURN te ai 


1697 BROADWAY * NEW YORK 19, N.Y 


Peeeerereeerr.. 


RADIO and TELEVISION ELECTRONICS 


in all Technical Phases 
New Classes (Day and 
Lvening) Start tat of 
. Dec., Mar., June, Sept 
free Placement Service tor Graduates 


For Free Catalog write Dept. RN 


RCA INSTITUTES, INC. 
A Service of Radio Corporation of America 
350 WEST 4TH ST., NEW YORK 14. N. Y 


ARICA Vici 


RADIOS PHONOGRAPHS TV 
TEST EQUIPMENT HI-FI 
Write for FREE Brochure 


RADIO KITS, INC, * 120 Cedar St., N. Y. 6 
116 


Texas, on 
day to Sunday). The service clinic held 
in Fort Worth during August, 1953, 
achieved national recognition as one of 
the outstanding meetings of its kind in 
the nation. Subjects to be discussed at 
the 1954 clinic include color TV, u.h-f., 
transistors, TV antennas, fair charges 
for TV selling TV service, 
credits and collections, and bookkeep- 
ing systems 

The NATESA annual convention is 
scheduled to be held in Chicago on Sep- 
tember 24th, 25th, and 26th. Although 
program details have not been an- 
nounced, the convention will feature a 
series of clinical sessions on subjects of 
top importance to 
operators 


August 27, 28. and 29 (Fri- 


service 


service business 


Adequate Service Labor Charges 

One of the most heartening develop- 
ments in the independent servicing in- 
dustry in years is the growing interest 
among service business operators 
everywhere in lifting their sights and 
getting adequate charges for their la- 
bor. Letters from readers praising the 
efforts of this department to stimulate 
sensible thinking on service practices 
have come from every section of the 
country. The three price charts TYL-1 
and TVL-2, for TV labor charges, and 
RPS-1 for radio-phono service charges, 
are now pattern by 
many service groups and as set owner 


being used as a 
mailing pieces by several service asso- 
ciations 

Information on charts and 
other bulletins available from the Bu- 
reau may be had by sending a stamped 
self addressed envelope to the TTLB 
Special Services Dept., P. O. Box 1321, 
Indianapolis, Ind 3) 


these 


Within the Industry 


(Continued from page 28) 


joined 
sales 


Shura-tone Products, Ine. as 
manage! DAVID J. BENNETT, 
vice-president and general manager of 
station WTPA, has been elected presi- 
dent of Pennsylvania Association of 
Broadcasters CHARLES A. HANSEN 
has been appointed manager of the dis- 
tributor division of Grammer Transform- 
er Corporation of Chicago. He previ- 
ously held the post of manager 
with Jensen Mfg. Co 


sales 


JOSEPH A. HATCHWELL, Mid-Atlantic 

regional sales manager for Allen B. Du 

Mont's TV receiver 

division, has 

promoted to 

tor of service 
His new responsi- 

bilities include the 

administration, su- 

pervision, and direc- 

tion of the technical } 

activities of the di- 

Vision's service department on a nation- 

al basis. The department is responsible 

for service training and follow-through 

at the distributor, dealer, and independ- 

- 


been 
direc- 


ent service organization level 


Servicing Hi-Fi 


(Continued from 


page 


to make such rreater 


extent than to replace 


repairs to any 
2 worn pickup 
stylus or to cement a damaged loud- 
speaker cone 

The major 
ponent in any sound reproducing sys- 
tem which may require any extensive 
amount of service is the record playet 

and particularly change! 
mechanisms. Since the 
of different} manufacture 
differ considerably, it is 
to have service in- 
structions for the particular unit on 
which work done, but 
there several rules which can be 
followed for all types of units 

When first installed, such unit 
should be tested thoroughly for prope: 
operation and performance. Turn 
tables should be level, and the unit 
should float freely when they are 
mounted on springs. Record changers 
should be tested through their com 
plete cycle to see that they are operat- 
ing properly. Turntable speeds should 
be checked with a 
under standard conditions 
with the appropriate number of 
ords on the turntable and the stylus on 
the record. The sound output should 
be listened to for quality, to insure 
that there is no excessive distortion o1 
noise introduced through improper 
performance of the turntable mechan 
ism or the pickup cartridge. Once the 
unit is in operation, the mechanism 
should be periodically cleaned and lu- 
bricated, with care being taken to 
avoid excessive lubrication and to pre- 
vent any of the lubricant from coming 
in contact with the motor drive pulley, 
the idler wheel rubber the 
turntable drive rim 

The fai.ures which may occur in 
record-player mechanisms fall into a 
number of definite categories and the 
service procedures depend the 
specific type of failure 

1. Turntable rotation failure —the 
motor should be checked to see that it 
power. If there 
the motor, check to see if it is binding 
anywhere due to damaged or frozen 
bearings, or to gummed oil and foreign 
material between its armature and 
pole The idler wheel should 
turn properly and make contact with 
the turntable drive rim. The turntable 
should be checked to see that it is not 
binding and that its bearings are not 
defective 

2. Improper operation during record 
change the should be 
visually inspected for correct size, evi 
dence of warping, damage, size of 
center-hole, and correct run-in and 
cutoff Spring tensions should 
be checked, as well as the adjustments 
of clutches, cams, and trip levers. The 
center post should be inspected for evi- 
dence of damage or bending 


3. Incorrect tone arm indexing and 


electromechanical com- 


record 
various units 
generally 
desirable 
available a set of 
any is to be 
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stroboscopic dis« 
operating 
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-—~ QUARTZ CRYSTALS” 


FT-243-.093" PIN DIA 486" PIN SPC 


FOR HAM AND GENERAL USE « GUARANTEED 


64 ‘4 4 
4 7473 4 
6675 7475 


‘ 

12 ‘ 4 
ars 400 € f 440) #4 
} 7 4 


49 each -10 for $4.00 99cea.I0 for $8.00 


prarse 8c-610 


394 415 438 502 5 
395 416 441 5 


8C746 TUNING 
uNITs CHAN 
NELS ae! ane 12 
found m cols 
and peo: ened for 
BO meter VFO or 
exciter—ltess «tals 


98¢ 

SEE ARTICLE BY 
w3Prq 

MARCH ‘54 CQ 


add 20c postage for 
every 10 crystals (orless) 
tach— 10 tor 400 99ceach — 10 for $8.00 
Spec —200 KC without holder—3%c, 3 for $1.00 


2 413 436 498 52 


90a. | 


| Soec —200 KC or 500K C in FT241A Holder. $1 


Sizz7re 


ARTS DISTRIBUTORS, LTD 


Le 520 TENTH ST. N. W.—WASH. D. C., DEPT. N——J 


STAV ON THE AIR 


WHEN POWER FAILS...with 
an ONAN Electric Plant 


Mode! 10EL, 1OKW A.C. 


W hen storms, floods, or fires interrupt 
electricity and torce you off the air, you 
lase listeners and income. Guard 
against loss, assure vital public service 
during emergencies by installing an 
Onan Electric Plant. Onan Standby 
Electric plants serve many network and 
private stations. Gasoline driven auto- 
matic models to 50,000 watts. 
PORTABLE ELECTRIC PLANTS 
FOR MOBILE RADIO USES 


Supply A.C. power for broad- 
casting at scene of events 
Light in weight. Can be car- 
ried by hand or in trunk of 
car. A models: 400 to 
3,500 watts. 


Write for FREE Folder 
D. W. ONAN & SONS INC. 


3 Uni 
Sill me 14, 


versity Avenue 


Minnesota 


July, 1954 
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record 


on rubber rim record slipping on 


below due to warping, records 


aligned on turntable 


and 


properly 

2 Noise 
wheel 
If a 
bing against the 
removed by lightly ting 
with wax or Vaseline 
triction. 

6. Hum lack of output 
check for shorted or open pickup leads 

shielded cable 
ridge 
put plug 

If the procedures outlined are 
lowed in the installation and servicing 
of the electronic and mechanic: 
ponents, then the sound reproduction 
of the system will be maintained at 
the standards to which it was de 
signed 0 


not 
7 idler 
round 
rub 
he 
center- 


rubber 
out otf 


records 
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bumpy o 
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reduced by 
one 
and ground. The 
to ten times the control impedance. A 
small condenser, perhaps 50 wsafd., can 
be tried instead of the It may 
also help to insert a 2 on millihenry 
shielded choke in with the con 
trol. Such remedies should always 
followed by a check on the frequency 
and other performance 
the unit 

was aided in the prepara 
articles by data furnished 
by broadcast personnel, manufactur- 
and other agencies and individuals 
too numerous to acknowledge by 
However, particular thanks are due 
Dr. Halley Wolfe, co-author of “Ele 
ments of Sound Recording” for his ad- 
vice on the filter Fig. 2 and 
other points, to his publisher, John 
Wiley and Sons, for permission to 
illustrations from the and to Mr 
Robert B. Monroe of 
read the manuscript 
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© BUILD 15 RADIOS 


AT HOME ONLY 
With the New Improved 19549 19° 


Progressive Radio“EDU-KIT” 
NOW INCLUDES 
SIGNAL TRACER 
and 
CODE OSCILLATOR 


@ ABSOLUTELY 
NO KNOWL 
EDGE OF 
RADIO NEC 
ESSARY 


NO ADDI 
TIONAL 
PARTS 
NEEDED 


EXCELLENT 
BACKGROUND FOR 
TELEVISION 


@ SCHOOL INQUIRIES INVITED 
FREE SOLDERING IRON 
10-DAY MONEY-BACK GUARANTEE 


WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS YOU 


“Edu-Kit" offers you a Home Radio Technician 

a rock-bottom price You will learn how te 

identity Radio Symbols and Diagrams; how to build ra 

dios, using regular radio schematics; how to wire and 

solder in a protessional manner You will learn how te 

Receivers, Transmitters, and Audio Amplifiers 

will learn how to service and trouble-shoot radios 

will tearn code You will receive training tor 

C. teense. to brief, you will receive a practical basic 

education in Radio, worth many times the small price 
you pay 


The 
Course at 


THE KIT FOR EVERYONE 
it is met necessary that you have even the 
background in science or radio, The “Edu-Kit” is used 
by young and old: by radio schools and clubs, by Armed 
Forces personnel and veterans for training and rehabil 
tation. No instructor is required, toastructions are com- 
plete, simple and clear You cannot make a mistake 


PROGRESSIVE TEACHING METHOD 

The “Edu-Kit'’ uses the principle of ‘Learn by Do- 
ing.’ Theretore you will build radios, perform jobs 
and conduct experiments to illustrate the principles 
which you learn You begin by tearning the function 
and theory of each of the radio parts. Then you build 
a simple radio. Gradually in a progressive manner, you 
will find yourself constructing more advanced multi.tube 
radio doing work like a professional Radic 
Technician “Edu-Kit" tnstruction Books are ex 
ceedinely in thet: explanations, photographs and 
diagrams. These sets operate on 105-125 V. AC-DC. An 
adaptor for 210-250 V. AC-OC is available 


The Progressive Radio ‘‘EDU-KIT"* Is Complete 

You will receive every part necessary to build fifteen 
different radio sets Our kits contain tubes, tube sock- 
ets. chassis, variable condensers, electrotytic condensers, 
mica condensers, paper condensers, resistors, tine cords 
selenium rectifiers, tie strips, coils, hardware, tubing, et 
An Electrical and Radio Tester is inctuded Complete, 
easy-to-follow instructions are provided In addition 
the “Edu-Kit" now contains lessons for servicing with 
the Progressive Signal Tracer ct instructions, 
quizzes The Edu-Kit is a Complete radio course, 
down to the smallest detail 


TROUBLE-SHOOTING LESSONS 
Trouble.shooting and servicing are inctuded 
will be taught to recognize and repair troubles 
build and tearn to operate a professional 
You receive an Electrical and Radio Tester 
and to use it for radio repairs While you are 
learning this practical way, you will be able to do 
many a repair job for your neighbors and friends and 
cWvarge fees which will far exceed the cost of the ‘‘Edu- 
Kit.” Our Consultation Service will heip you with any 

technical problems which you may have. 


FREE EXTRAS 
© Electrical & Radio Tester © Electric Soldering 
iron © Book on Television © Radio Trouble-Shoot- 
rye Oxide © Consultation Service © Quizzes 
. C. Training 
ATTRACTIVELY GIFT PACKED 
PROGRESSIVE “EDU-KITS" INC. 
497 UNION AVE., BKLYN. 11, N.Y., DEPT. RN-31 
—— oe oe oe a 


slightest 


sets 


You 
You 
Sienal 


oe eee ee ee ee oe 
Order shipped same day received 


MAIL TODAY- 
Guarantee. toctude ALL rree§ 


10-Day Money-Back 
EXTRAS 
‘Edu-Kit" Postpaid. 1 enclose full payment § 
(U.S.A onty) 
Edu-Kit"’ Postpaid. 1 enctose full payment § 
$20.95 (Outside USA) 
250 V. Adaptor for Edu. Kit’ 0 
Edu-K’ COD i will pay “415 95 
(U.S. only 
additional 
No obligation 
Send me FREE Radio-TV Servicing 
No obligatior 


g Name 
g Ada 


1 PROGRESSIVE “EDU-KITS" INC 1 
497 Union Ave., Bhiyn. 11, N.¥., Dept. RN-31 
f= am am a@ Ge om oe oe oe oe oe oe os oe oe 
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plus 


information describing Edu 


Literature 


ALL CRYSTALS TESTED FOR ACTIVITY BE- 
FORE SHIPMENT AND GUARANTEED TO 
OSCILLATE! Numbers listed are fundamen- 
tal frequencies with fractions omitted. 


FT-243 CRYSTALS 


10 oF ore. Each 


4208 
4220 


4225 


7970 


MISCELLANEOUS & SHIP BAND 
FREQUENCIE 


! e type (Used 1 


-=—NNN NNN RR RK RNR RN NR RENE RRR he 


SEE OUR ADS! 


June 54 RADIO & TV NEWS Page 75 
June 54 €.Q 

For COMPLETE LIST of types of crys- 
tals, frequencies and prices 

WRITE FOR NEW, FREE CRYSTAL 
CATALOGUE! 


MINIMUM ORDER $2 50 ALL ORDERS 
SE ACCOMPANIED BY CHECK 
WITH PAYMENT IN FULL NO COD 
s tax INCLUOE APPROX 
POSTAGE DEALERS 
WRITE FOR SPECIAL QUANTITY OISCOUNTS 
ftems subj. to prior sale & change of price 
without notice 


U. $. CRYSTALS, INC. 


805 S. Union Ave. 


Los Angeles {17, Cal. 


NEW EQUIPMENT FOR 
THE AUDIO TECHNICIAN 


CUSTOM CHASSIS 

Scott Radio Laboratories, 1020 N. 
Rush Street, Chicago, Ill. has released 
a new radio chassis which has been 
designed for custom installation 

The Series 1000 has a custom AM- 
FM tuner and amplifier 
The chrome-plated chassis mounts the 


associated 


design with 
rf. preamp. The new unit has seven 
controls = including 


tuner of superheterodyne 
station selector, 
separate bass and treble tone compen- 
sators, and AM sensitivity control 
The power amplifier is built on a 
chrome-plated 
supplies power for the tune 
age is from 50 to 20,000 cps with push- 
pull 6L6 output. The unit comes op- 
tionally equipped with a 15” 
matched coaxial speaker. 


separate chassis and 


Cover- 
specially 


CONDENSER MICROPHONE 

Frank L. Capps & Co., Inc., 20 Ad- 
dison Place, Valley Stream, N. Y. is in 
production on a new condenser micro- 
phone, the Model CM 2001 

The new unit is designed specifically 
for hi-fi enthusiasts and professionals. 
Although the microphone houses a self- 
contained preamplifier, it is only 1%” 
in diameter, 6” long, and weighs 12 
ounces, 

The microphone has a frequency re- 
sponse of 30 to 15,000 eps, + 3 db. It 
is omnidirectional and free from angu- 
lar discrimination, it is blastproof and 
unaffected by moist atmospheres. It 
comes complete with cable and power 
supply. 


“ULTRA-LINEAR" TRANSFORMER 

Acro Products Company, 369 Shurs 
Lane, Philadelphia 28, Pa. is now of- 
fering its Model TO-330, an “Ultra- 
Linear” transformer designed 
for push-pull parallel ‘“Ultra-Linear” 
operation of tubes of the KT-66 type. 

The new high-power unit has a 
bandwidth of + 1 db from 10 to 100,- 
000 eps for the transformer alone and 
permits the construction of a William- 
son-type power amplifier providing 60 
watts of output at less than 1° IM 


output 


distortion from four KT-66 
tubes. 

Data on the TO-330 and circuitry 
illustrating its application are avail- 


able on request. 


output 


MULTICHANNEL MIXER 

Berlant Associates, 4917 W. Jeffer- 
son Blvd., Los Angeles 16, California 
is now offering a 4-channel high-level 
mixer which can handle any combina- 
tion of audio inputs and feed any type 
of output circuit. 

By means of plug-in accessories, the 
high-impedance mixer can be 
adapted to accommodate low-imped- 
ance microphones, variable reluctance 
pickups, and high-level signal sources 
such as tape recorders, tuners, crystal 
pickups, ete. Any of 
mixed in any desired combination 

The new MCM-2 has a _ built-in 
power supply which makes it inde- 
pendent of other equipment and in- 
sures low hum and high signal-to-noise 
ratio. 


basic 


these can be 


FENTON “ADAPHONE” 

Fenton Company, 15 Moore St., New 
York 4, N. Y. is now offering a small 
instrument, the “Adaphone,”” which 
permits the hard-of-hearing to hear 
radio or television programs with per- 
fect clarity and comfort at 
loudspeaker volume. 

The unit is devised so that the lis- 
tener can adjust the volume to his in- 
dividual requirements without disturb- 
ing others with normal hearing A 
built-in audio volume compression cir- 


normal 


cuit automatically loud 
passages so essential in some cases of 
deafness. By alternating output sock- 
ets from normal to high tone response, 
a low cut of near 6 db per octave can 
be achieved. 


compresses 


HARTLEY TAPE SYSTEM 

H. A. Hartley Co. Inc., 521 E. 162nd 
Street, New York 51, N. Y. is now of- 
fering a tape recorder which has three 
motors and 3% and 7's 

By means of specially-designed re- 
cording and playback heads, flat and 
undistorted response from 50 to 12,- 
000 eps is obtainable at the 7'2 ips 
The tape deck is normally sup- 


RADIO & TELEVISION NEWS 


ips speeds 


speed 


plied with 
recording, 


three heads for erase, 
playback and simultaneous 
monitoring. Two tracks can be re- 
corded so the unit can be equipped for 
binaural recording on a custom basis. 

The company will supply complete 
specifications on the new and 
details on companion units 
upon request. 


recorder 
accessory 


TAPE CUTTER-SPLICER 
Yale Industries Corp., 82-09 25l1st 
Street, Bellerose 26, N. Y. has devel- 
oped a new cutter-splicer for magnetic 
recording tape which is said to 
easier to operate than conventional 
models 
The TS-4 cuts two rounded indenta- 
tions in the tape splice which 


be 


leaves 


the edges of the tape, which contact 
parts of the recorder, entirely free from 
adhesive. This particular unit is de- 
signed to handle standard 4%” wide 
tape. Splicers for other tape widths 
are available on special order. 


NEW COAXIAL SPEAKER 
Stephens Manufacturing Corpora- 
Culver City, 
production on a new 
speaker, the 122AX 

A 2-inch voice coil operates the 
inch diaphragm from a fully enclosed 
magnet structure using 1'2 pounds of 
Alnico V, thus providing faithful 
formance down to 40 cps Coupled 
through a 5000 cps high-pass filter net- 
work are a “Dural” diaphragm and a 
l-inch voice coil giving smooth 
sponse up to 18,000 cps 

A heavy die- aluminum frame 
and concentric mounting recesses allow 
exact voice coil cle for maximum 
efficiency. Copper voice coils are 
to approach the ideal 
tor mass to that of the mov 

Nominal impedance is 
power capacity is 20 watts. The speaker 
measures 5'2” deep by 12%” o.d. 
Shipping weight is 12 pounds 


tion of California is in 


12-inch coaxial 


12- 


* 
peor- 


re- 
cast 


arance 
used 
ratio of conduc- 
ing system 
12 ohms, 


ELECTRODYNAMIC PICKUP 
Electro-Sonic Laboratories 
3215 36th Avenue, 
New York 
phonograph 


Inc., 
Long Island City 1, 
is in production on a new 

pickup of the _ electro- 
dynamic type which is designed for 
hi-fi sound systems. 

The output is flat from 20 to 10,- 
000 cps and has a slight rising charac- 
teristic to 20,000 cps, depending on the 
record material 

A tiny loop of fine 
Pe rmalloy 
the 
powerful 
ol the 


wire, 
armature, 1s 
pole pieces of a small 
Alnico magnet. To one 
supporting 


wound ona 
mounted be- 
but 
end 
attached a 


tween 


shaft is 
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Let MILTON S. KIVER Help You 
Prepare For U.H.F.-TV, Color 
And... 


EasytoTRAINAT HOME This Practical Way! 


Men with the right training in 
in big demand pull down big pay. 1.C.1. TRAINS 
YOU RIGHT with easy-to-follow training 
designed by servicemen ou learn prac 
tical, professional type Servicing without 
leaving your present job. Included are making 
extras such as set conversion, master antenna installation 
U.HLE..TV NTSC Color System and field 
short cuts You can start earning Television 
after the first few lessons You learn to test 
shoot and repair all types of TV 
tical way! 


HERE'S HOW YOU GET EXPERIENCE! 


You train on your own large screen modern television 
receiver, furnished as part of your course 
yours to keep! As an optional feature you can get two 
weeks of actual held experience out on service jobs 
and on the repair bench for Chicago's largest independ 
ent servicing organization y ou les rn 
icing by actually doing Television Servicing vou 

get the practical know-how you need to qualify for BIG 
MONEY in this fast-growing field! Age is no berrier, 
Many TC! students cre over 40! 


VETERANS! 
T 


lelevision Servicing are 


technical 
for servicemen! Y 
Lelevisson 


money 


servic itp 
money 
trouble 


sets the proven, prac 


his set us 


Television Serv 


ACT NOW! Mail 
FREE Catalog 
LESSON. Write 


coupon for 


SAMPLI 
TODAY! 


and 


ICAT 


605 W. Washington Bivd., Dept. BC, Chicago 6, Iii. 


World's Only Recorder of its Kind 


WALKIE-RECORDALL 
8-LB SELF-POWERED BATTERY RECORDER 


JMOLTECTED 
nC upt 


cords noselessly in or out of closed 


1 
briefcase, con tt 
” 1 . 
RADIUS kb 
able. indexed recording at ently Jc per hr | 
MILES REPRODUCER CO. INC | i 
O12 Broadway, NW. V3, N.Y. Dep RN? | oe 


YOU GET and keep mod- 
ern large screen Television 
receiver. 

YOU DO actual testing, 
servicing, trouble shoot- 
ing and repairing 


MAIL NOW FOR FREE BOOKLET 
' MILTON S. KIVER President 
| TELEVISION COMMUNICATIONS INSTITUTE 
| 605 W. Washington Bivd.. Dept 8C 
Chicago 4, tll 

' 


Veterans 
t & here 


BEGINNERS cheek 
lhe Television ¢« 


FACTORY REPAIRS | 


ON ALL MAKES AND TYPES OF 


TEST EQUIPMENT 


Write Dept. 5 for BIG NEW FREE Catalogue 


GENERAL ELECTRONIC DIST. CO 
ae 98 PARK PLACE, NEW YORK 7, N.Y. oe 


MASCODE MODEL ABV AUTO. ALL 
CHANNEL VHF 3 TUBE TV BOOSTER 


Features a new low-noise cascade circuit 
Fully automatic — no tuning. Best for all 
TV receivers, old or new. Roosts all channels 
2 to 12 — automatically! Brings up_ station 
streneth an average of 18 times on all chan- 
nels 2 through 13. Low notee factor (approx 
imately 4). Automatically turned on and off 
by the TV aet. Concealed be J 
Mount it and forget it. Fmploya ne 

tube for snow-fres on with new 
gain-low nots 

includes two 

neutralized 

cabinet, brown harmmertone 

proved, Trdisterted sound and picture on all 
12 channels, Engineered for marten " 
formance wax 8” x A” 


MODEL aBv VHF-TYV aoostén 


Pace = Plastic 


RECORDING TAPE 


LAFAYETTE made a terrific 
deal with one of the leading 
manufacturers of recording tape 
to supply us with their reguler 
— which sells for almest 
twice our price WE GUAR- 
ANTEE abso.uTe SATIS. 
FACTION OR YOUR MONEY 

COGS excepted BACK. The finest, profession- 

a)l-quality recording tape obtainable. Highest performance 
for thousands of piayings. Red Oxide Kase tn a smooth 
uniform coating; greater signal strength; with maximum 
—— uniform frequency response from 40-15.000 cps 


PRECISION DRAFTING SET 
1 Pieces—Fitted Felt-Lined Case 
Made in Germany, of heavy brass, nickel 
plated and pelished instruments in 
clude 5' 4” Compass with pencil and pen 
points and tengthening bar. 5'.” De 
vider, three 3°," sidewhee! bow dividers 
with needle point, pen point and pracit 
point. 5” Ruling pen, extra handle tor 
pen of pencil, capsule wilh extra leads 
taterchangeability of these many parts 
makes thes an exceptionally wersatile set 
Your money back—if this set is not 
worth twice our price! 
3 Wet 2.75 


Write for catalog 
WEWYORKNY 100 Suth Ave 
~_ BRONENY | 542 £ Fordham Re 
~ WEWARKN | | 24 Central Ave 
PLAINFIELON 1 | 199.West 2ne St 
BOSTON. MASS | WOFederaiSt. 7 
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ARETE rrY 
RADIOTELEPHONE 
LICENSE MANUAL 


Now, in one convenient vol- 


owns 

RADIO f FPAONI 
LICENSE 
WANA! 


ume, complete study guide 
questions with clear, concise 
answers for preparation for 
oll U.S.A. commercial radio- 
telephone operctor’s license 


examinations 


Book No. ELE-Ri? $3.75" 


WORLD'S EQUIVALENT TUBES (Equivalents 
Vade Mecum) NEW 0TH EDITION. A quide 
reference for the possible exchanges or substi- 
tutions of radio tubes, indicating direct or near 
equivalents for both simple and complex cases, 
with speciclized information as to differences, 
ond covering military tubes os well as con- 
ventional types. 
Book No. ESE-VMI0 
WORLD'S RADIO TUBES (Brans’ Vade Mecum) 
9TH EDITION. Lists over 15,000 tubes from 
every tube making country. Printed in 16 
lanquages. 
Bee Te GORI cc cc ccccceccecsccs OS® 
ANTENNA MANUAL. A practical, comprehen- 
sive book on antennas, for everyone interested 
in transmission and reception. Over 300 pages. 
Book No. ELE-AM!.... $3.50° 
SURPLUS RADIO CONVERSION MANUAL. VOL. 
1. Practical conversions. Write for list of con- 
tents. Book No. ELE-SMI $2.50° 
SURPLUS RADIO CONVERSION MANUAL. VOL. 
2. Companion to Volume 1. 
Book No. ESE-SM2.... -. -$2.50° 
*Pius any tox. 
Send three cent stamp for circular 
with detailed contents of books listed 


BUY FROM your DISTRIBUTOR 


” ono. 1 
twGinetetas 


sarmeata catcire 


Leas “Than ‘ 
Marnupactaurers Coat! 


ne 
it may sound like brage! 
A the most sensational An 


d we're passing , 
socotusre 8 an assortment of the finest VEE 


s that 
element all aluminum yae' 
- we in many cases at less than 


manufacturer's cost. We ons —_ 
lection of all channels in @ oy 

. early and assure yourself » K2 
supply of yae's at give-away DP . 
8 Element 
Veo-DX Long John Yagis 


Channel 5 
List $25.80 


$7.95 «0 


$7 50 Lots of 3 
Channel 9, 10,13 


adequate “ 


4 Element 
All-Aluminum Yaq's 


Channel 7,8,9 
List $8.50 


$1.98 each 


$1.75 Lots of 3 


CONCORD RADIO MINIMUM i 
» deposit with C00 ORDER $5.00 


© Send new 1954 Concoro caraocg: it 


SS | 


CONCORD RADIO » 53 VESEY ST 
NEW YORK 7, N. Y.« Digby 9.1132 


the savings on to f 


light 


end of 


about 3°16 


holds 


arm long, the 


which 


free 
a sapphire or dia- 
mond stylus 

This item is 


electronic 


being h 


jobbers 


indled through 


TAPE "CONSOLE" 

A newly-designed extension  loud- 
speaker, housed in a which 
converts the company’s portable push- 
Hutton tape into a consol 
has been introduced by Radio Corpora- 
tion of America, Camden, N. J 

The finished in polished 
mahogany and has a compartment into 
Which the tape recorder can be placed 
for use or The bottom 
the cabinet contains the 
pany’s “accordion’'-edge extended range 
speaker and matching baffle 

The cabinet 
wide, and 16 


cabinet 


recordet 


unit 1s 


storave Sec- 


tion of com- 


measures 29” high, 21 
deep with a beveled 
ture frame edging the front 
Most of the covered with 
brown grille cloth in a gold criss-cross 
pattern, 


pic- 
around 
front is 


SPEAKER KIT 

De Mar Products Company, P.O 
Box 1449, Chicago 90, Illinois is now 
offering a speaker kit for service tech- 
nicians and audiophiles 

The kit consists of two 6'4-inch, ex- 
tended-range speakers and an output 
transtormer to match the set. The 
speakers have a frequency response 
from 50 to 12,000 eps 


“ULTRA-LINEAR" AMPLIFIER 

Sonex, Inc., 245 Sanson St., Upper 
Darby, Pa. is offering a new power am- 
plifier which uses the “Ultra-Linear” 
circuit in a Williamson arrangement 
and the Acrosound output 
transformer designed expressly for this 
type of circuitry 


features 


The amplifier has frequency response 


flat + 5 db from 10 to 100,000 eps, 


company. It is rated 
at 25 watts and furnishes 20 watts at 
than 1‘? intermodulation distor- 

The amplifier is furnished with 
matched KT-66 tubes and matched re- 
sistors are used in the parts of the cir- 
cuit that require balancing 


according to the 


less 


tion 


PHILCO SPEAKER 
Corporation of Philadelphia 
has announced a new 10” speaker 
Which can be used with all single- 
speaker radio phonographs 

Offered as a separate unit, it can be 
operated as an auxiliary speaker in 
combination with the set speaker. A 
special three-way switch, included in 
the new kit, permits manual operation 


Philco 


of each 


gether. In 


speake! separately or to- 


addition, there is a 30-foot 


cord which makes the new 
unit flexible for use almost anywhere 
Within the home as 

The kit is being 
the company’s 


extension 


well as outdoors 
marketed through 
regular distributors 


NEW PICKUP ARM 
Pickering € Company 
Long Island, N. Y. has developed a new 
pickup arm for manual turntables, the 

Model 190D 

A re-engineered version of the Mod- 
el 190, the new unit requires less 
mounting space while retaining the 
low vertical mass, static and dynamic 
balance, lack of arm and 
low friction of the original design 

The arm requires a 17”°x17" motor 
board for mounting 


Oe anside, 


resonance, 


NEW E-V SPEAKERS 
Electro-Voice, Inc., Buchanan 
igan added two new 
type 12” and 15” triaxial, 
speakers to its line 
The new units combine the com- 
pany’s “Super-Sonax” very high fre- 
quency driver, “Radax,” treble propa- 
gator, and large into one 
compact, concentric assembly. 
Response is 30 to 15,000 cps in the 
company’s “Regency” or “Aristocrat” 
A full half-section, m-de- 
rived crossover network minimizés dis- 
tortion products. The 12” unit is the 
Model 12TRX while the 15” unit is the 
Model 1I5STRX. Bulletin No. 204, giving 
full details, is available on request 


Mich- 
concentric- 
three-way 


has 


bass cone 


enclosures 


REGENCY AMPLIFIER 

The Regency Division of I1.D.EB.A.. 
7900 Pendleton Pike, Indianapolis 26, 
Ind. has added a moderately-priced 
unit to its audio amplifier line. 

The Model HF-150 includes a pream- 
plifier and power supply. It incorpo- 
five controls for treble, 
loudness, level control and record com- 
pensation, and input selection. It has 
a rated output of 12 watts and a fre- 
quency of 20 to 40,000 cps 
* 1, db. It is finished in gold-anodized 
aluminum 


rates bass, 


response 


STROMBERG SPEAKER 
The Sound Equipment Division of 
Stromberg-Carlson Company, Roches- 
ter 3, N. Y. is offering a new 8 
type speaker, the Model RF-460 
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Memphis 3, Tenn. 


T-V CLARIFIER 


Removes annoying signals that 
cause picture distortion in TV 
sets due to FM, amateurs 
shortwave, diathermy, ignition 
and adjacent channels. Ghosts 
lines, herringbone patterns, 
tears and wavy effects are 
eliminated or reduced simply 
by turning the’ two control 
knobs on this new type inter- 
ference eliminator. 
No technical knowledge needed 


OVa'Yo 
ROO 
OO FOO 
ent e580 5 ** 


SPOS IOS IOS 
Ss 
. 


Traps unwanted signals 

Fastens to screws on back of set 
Easy to tune. Stable 

Small, mechanically rugged 


OvoOs 
"yt 0 5 * e 


Necessary with every TV installation 


S 
PO i Oe 


ELECTRONICS, INC. 
9101-Rv King St., Franklin Park, ill 
Please rush Free Bulletin on T-V Clarifier 
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Freque ney respons¢ 
13.000 cps, power handling 
10 watts, impedance 
flux density is 13,000 
speaker pan 1s— fine 
vray over cadmium 
magnetic structul 
can be used in 
speaker must fi 
enclosures portabl 


bookshelves, et 


TAPE SPLICER 

Tech Laboratories, Ine., 14 1 
Palisades Park, N. J. now has tilable 
a small model recording tape splice 
the “Editall, Jr 

This model was designed for 
home recorders as well as with port- 
able professional equipment where 
weight and compactness are important 
The block is made of duraluminum. It 
has no clips or mechanical parts to get 
out otf order 


V.T.V.M. FOR AUDIO 

Freed Transformer Company, Tne., 
1715 Weirfield St., Brooklyn 27, N. Y 
is offering its Model 1060 high-imped 
ance v.t.v.m. which is especially suited 
to tuned circuit measurements at audio 
and ultrasonic frequencies 

Input impedance is 50 megohms in 
parallel with 25 safd. capacity. Accu- 
racy is 2 per-cent on all ranges with 
full-wave average reading meter cali- 
brated in rms. Frequency coverage is 
from 10 cps to 30 ke. The meter also 
includes five voltage ranges. The 4 
meter is suppressed zero protected 
against overload 


END-TABLE CABINET 

Components Corporation Denville, 
N. J. has announced an end-table cab- 
inet for use with its professional model, 
three-speed turntable. The cabinet also 
provides space for an amplifier and 
record storage in addition to the turn- 
tabk 

A roll top allows the record to be 
covered during playing. A fixed top 


section at the rear provides room for 
a lamp and other accessories. It is 
available in either blonde or mahogany 
finishes, with or without the turntable 


STEPHENS CABINET 
Ste phe Ws Manufac furing Corpo ( 
BOBS Warnes rive, C 
is marketing 
cabinet, the | Or 
Designed to 
cabinet) permi 


Specially Designed for 
Operating Standard A.C. 
Electric Shavers in 
Automobiles, Buses, 
Trucks, Boats, and 


Keep in 
Glove 
Compartment 
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PLUGS INTO eX 
CIGARETTE LIGHTER $ 9 
RECEPTACLE 1 2 
——-~ 
ON DASH 
UST PRICE 


INPUT ac 
oc OUTPUT Ourpul | ust 


vous | secrcues | WATTAGE | Paice 


t 115 welts 5 PA) 
5 15 12% 


for changing your 
storage battery 


current to 


ELECTRICITY 


Angee 


Plugs into ’ 
2. VSS! Swe Ser 


Cigarette Lighter 
Receptacle on Dash Cc _—- 


” 
$9950 
2 25) up Ms 
LIST PRICE ¥v = -« 
ATR INVERTERS . 
especially designed for operating 
standard 110 volt A. C 
© TAPE RECORDER 
WIRE RECORDERS 
DICTATING MACHINES 
ELECTRIC RAZORS 


See your jobber on write factory today 
for complele information 
American Teievision « Ravio Co 
Laality Praducte Seca 193! 


Pe ee a s 


COMI? AIRS 
PRICE AND QUALITY 
Cm Synchnros =. 


NEW, shipping wet. !! Ibs 
extensive stock of all types o 


Sound Powered | ‘- 


HEAD AND CHEST SET 
Used but mechanically OK. Never 
Selene on 0 e2cond.® 
weatherproot r foot 


be 


ey ‘») 
= Emerg Xrmnitter 


Gil 
$475 
(Gs a at * “ge a 


Telegraph Keys ~~ 
we, 0390 FE 
Portable Suttchboard 


Type SBS-PT, Compact, 12 lbs 
Six Lines, Relay 9 
Ringer System ‘7 ad 
Limited Quantity 


Kellog Telephones 
Complete with Sam@S | 


fiel and nnger . 
P Bases slightly cra- ea. 
y cked butOK. Phonesperfect 


1-32 Desh Wcerophones 
Tested and Guerenteed $3.33 


Minimum Order $2.00 - 20 withC.O.D 
ASSOCIATED INDUSTRIES 
hana 


& 


ver 


Comp ete with switch 


ABLE ADDRE S ANGELES 


6855 TUJUNGA “AVENUE 
NORTH HOLLYWOOD, CALIF. 


sk 


FINGER STOCK 


Electrical Weather-Stripping 
by Eimac — 
Now Available! 


Silver-plated, spring alloy, pre- 
formed finger stock especially 
suited for electrical “weather- 
stripping” TVI 


cabinet access doors, etc. 


for - proofing 
Also 
ideal for making coaxially con- 
structed tube connections and 
Available in 


and 1%" 


many other uses. 
Sesan 6 oesee - 
widths. 


Write for new Eimac Catalogue 
Summary showing Eimac tubes 
and other accessories. 


EITEL - McCULLOUGH, INC. 
San Bruno, California 


from the loudspeaker and employs the | 
company’s full-expanding dual expo- 
nential horn for rear horn loading 
Available in either blonde or mahog- | 
any finish, the cabinet is of modern 


design 


CORNER HORN 

Product Deve lopme nt & Research 
2365 Le Forge Road, Ypsilanti, Mich 
has developed a new corner horn fea- 
turing vertical design for greater utili- 
zation of wall surfaces 

Designed for a 12 iker, with 
additional space for a tweeter, this ex- 


Sper 


ponential horn has a top opening to 
take advantage of unobstructed wall 
space. The horn is 36 inches high, 24 
inches wide with a triangular shelf 14 
inches below the top tormed by the 
“V" in the design. Back surfaces are 
slanted at the bottom to clear molding 
and quarter round. It is available in 
assembled or kit form 


5-WATT AMPLIFIER 
Electronic Crafts Co., 74 
St., New York, N. Y. is now 
a 5-watt a.c. amplifier with built-in 
preamp for with reluctance or 
crystal type pickups. The small, com- 
pact unit is designed for paging sys- 
tems, intercoms, record players, or 
other sound systems 
The Model RL-5 
and features a power 
motor 
for a 
output 


Cortlandt 
marketing 


use 


three tubes 
outlet for a 
a two-connection terminal strip 
3.2 ohm aker, and a built-in 
transtorme! 


uses 


sp 


ULTRASONIC SPEAKER 

Ultrasonic 640 Memo- 
rial Drive, Cambridge 39, Mass 
announced a new low-cost, 
iker, the U-26 

The new 's 
high 
watts 


Corporation 
has 
compact 
sper 
foot U 
efficiency 


cubic -26 provides 
with only 2 
The U-26 is designed for 4 ohm 
speaker while the U26A is for 16 ohms 

The cabinet, available in either 
blonde or mahogany finishes, measures 
13” wide, 19 


deep, and 10'4” high 


acoustic 


CUSTOM CONVERTER 

Carte) Moto Company 
Maplewood Ave., Chicago 47, 
introduced a custom converter 
installations 
This new 
CSPX 


2641 N 
Ill. has 
for hi-fi 


500 watt # DR1025- 


125 volts 


unit, 


is designed to deliver 


MEN ! THIS IS IT! 


Nothing like these “0.1: Cartoon Booklets, ever! 
REAL COLLECTOR'S ITEMS! 


1. Maggie and Diggs 

2. Toots and Jasper 

3. Tithe the Sevier 

4 Lord Pushbottom & Emma 

5. Viliaw & Little Nell and others 


se 


CATALOG OF 
TITHL LATING §=©WOVELTIES 
WITH ORDER 
ALL VEST POCKET SIZE 10 FOR $1.00 
Box 8516, Dept. 726 
Hollywood 46, Calif 


CRYSTALS! 
COMPLETE SET—80 CRYSTALS 
) Ke. & 455 Ker $ 
COMPLETE SET—120 CRYSTALS 

' a4 k st 


200 KC CRYSTAL 


—"cae 


»e Our Ad in April "S54 Radio News 
EXTRA '; Lo ads of Hot Buys. No Change in Prices! 
as: MICA on a ane Assorted. Mounted 
10 to a strip. A $1.95 
ARW-2 REMOTE CONTROL RECEIVER. New $27.50 
All merchandise sold as is. Write for quantity 
discounts! Items subject to prior sale. Send 
for FREE Catalogue! 
J. J. GLASS ELECTRONICS CO. 
Los 


1615 S$. MAIN ST ANGELES 15, CALIF. 


It’s P.A.R.T.S. for PARTS! 


J-47 TELEGRAPH KEY New 


CARTER GENEMOTOR 


$1.50 


eal 
t 
mil 
rela 


$17.95 


eed Approx 
$1.50 per ib 


aircraft, et 


Gusseves a New 


i4 He 
MICA CONDENSERS assortment t ‘ 
$1.50 per tb 
ec 1206) (BEACON RECEIVER The ‘ nw 
A 


P-A-R-T-S, 
2005-15 Empire Ave., 
Victoria 9- 2834 


MOVIES 


ON APPROVAL 


Most entertaining 84MM 
DANCE FILMS for home 
movie ! Write today 
ind we’ nd a ff 
SMM 6FILM POSTPAID 

ON APPROVAL (Retur 
film ar it 


withe 


INC. 
Burbank, Calif 


PHONES THornwall 2-5349 


not 

$1.50 we 

NEWSREEL CLUB. + 
Hi 


PREPARE FOR A eooD sos 
Heep ATM SS N 
COMMER NAT ‘OPERA 
ADIO SERVI 


| Television Servicing 


(Approved for Veterans) 
SEND I OR FREE LITERATUR 
BALTIMORE TECHNICAL INSTITUTE 
125 EUTAW PLACE, BAL, 17, MD. 
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a.c. With 120 volts d.c. input and a load N J OFF 
of only 50 watts. Due to the regula- R T TUBES 70% to 90% 

tion of the converter, the voltage e e e 0 0 LIST 
would only drop to about 105 volts 


with 110 volts dc. input and full 250 ALL NJRT TUBES ARE BRAND NEW ano 
watt load. These a.c. limits coincide FULLY GUAR FOR 

with equipment ratings G ANTEED FOR ONE YEAR 
Frequency control with frequency Sane Sune non ee 

meter is included allowing the oper- 1A7GT 6ALS 6827 6wacrt 

arees : ' eel a eunai . 183GT 6aQs ' 6c4 6W6GT 
ator to adjust to exactly 60 cycles for aseeset eacs ecae ana 

record players and tape recorders. A 114 6AQ7 6C06G 6X5GT 
eiilielialia ; Ree te INSGT 6ARS 6F6 7E6 
filter is available for noise-free radio | jas pro pote tne 
reception iss : 6AT6 645 7.7 

a it4 6AU4GT 616 I12AL5 

1u4 . 6AU5 6K6CT 12AT6 

BINAURAL TUNER ius . 6AU6 6L6 12aT7 


, 1x2 6AV6 6R7 12AU6 
,) / t . o 
Browning Laboratories, Inc. Win 3a4 : 6AX4CT ; 6$4 12AU7 


chester, Mass. is in production on a 304 6BA6 : 6S8GT 12AV6 
: 3asGcT 6BA7 @SATGT 12av?7 
4 une signe specific: ; 
new tuner designed specifically for 384 ence eonry a2aneert 
binaural reception which provides si- 3v4 6806 6SC7 12AX7 
, : ; , 5uU4G 6BE6 6S07GT 12846 
its t cept of AM am -} SOL6GT 
multaneous reception of AM and FM | ¢y3er ; anon oaeene sana? ae 
broadcasts. SY4G 6BG6G 6SL7GI 12866 76 
Tv > . 6AB4 BHE 6SN7GT 128H7 
ie Model RJ48 also prov ‘'s cithe ng 
I} 1 , lel RJ4 iiS pi ides either 6GAF4 ene eserert mpoooed ai 
AM or FM high-fidelity reception or | 6aré ; 6BK7 6T8 12827 ' LA7L7GT 
: - 1i7P7GT 
independent reception of two different GAGs ocn.76r our coun. ves z3 
, 6AH4 6BQ6GT ° 6U8 12SN7GT 117 
programs with speakers located in 6AKS 6BQ7A 6V6GT 12SR7 met 


different rooms. Provision is made for o a" 
the use of tape recorders. Detailed in- T.V. PIX TUBE $1 39 rng tine higngancsae ANTENNA 


formation is available from the manu- BRIGHTENER 


facturer. FIVE 114 TUBES INDIVIDUALLY CARTONED LIST 

HI-PO TV RECTIFIER TUBES FREE $11.25 WITH EVERY ORDER OF $25.00 OR MORE 

LAST LONGER Many 7 volt types not listed. All tubes individually boxed. For 

TUNER-AMPLIFIER Makes Picture brighter, lorger orders under $10 add $1 handling charge. Tubes offered subject 

”) , ™ ? ‘ "* » to prior sale Prices subject to change All orders shipped 
Freed Ble ctronics and Controls HI-PO 567 HI-PO 6578 F.O.8 25% deposit on cod. shioments 


‘orp., 20 : e ror ‘ To repiace § TO REPLACES 
‘ i oor Hudson St.. New Yor x 13, 5U4G 1.39 6SN7GT 1.95 SEND FOR FREE TUBE LISTING 
N. Y. has re-entered the audio field 


we NEW JERSEY TELEVISION SUPPLY CO. 
Marketed under the Freed-Eisemann | Sole-Distributor.of NJRT Tubes 
wamtiamne, te new chaste guevites , 906B WESTFIELD AVE., ELIZABETH, N.J. EL. 3-6166 


a.ft.c. of the FM circuit, terminated in 
a Foster-Seely  limiter-discriminator 


ee ee tubes 1 used yy In DETROIT it's 

o-tube pertormance tesponse Oo 1 | 

unit is 20 to 20,000 cps + 1 db at full | AARON ELECTRONICS 
output. Audio output is 10 watts at 6025 Mt. Eliiott, Detroit ii, Michigan 


‘ 


less than 1.5 distortion. A preamp 
for variable reluctance phono pickups, 
treble and bass controls, full record 


} o@ KERE IS LATE INFORMATION IN A 
compensation, and a jack for a tape ‘ HANDY FORM FOR RADIO AND TELEVISION 
recorder are also included. : REPAIRMEN, SERVICEMEN AND STUDENTS 

: s COMPLETE $4 A 
2 VOLS."6 “rar ony I mo. 
TURNER LAPEL MIKE a We AUDELS T.V RADIO 
The Turner Company, 909 17th St., ‘ . SERVICKH LIBRARY 


. | | Ilighly Endorsed Pool 

N.F., Cedar Rapids, lowa is now offer- . — Fact Over 1552 Pages 

ing a new and improved lapel micro- Teude | 625 Tlustrations, Diagrams 
: er tay ' ie of Dart resents impor 

phone, the L-100 : ‘ 1 Litant Subjects of Modern 

This new crystal unit weighs only 1 ‘ ‘ Radio, Television 
: . : : trial blectronics 
: BKAND NEW i Adare 
TG-10 CODE KEYER ‘ f Marine & 


. f . Phonograph 
! 
‘ 


CODE PRACTICE « ' : 
+4 ; ition 


INDIVIDUAL TAPES 


SUPREME METER soils 


oane oe VA METER 
ve T : 
mm coon Radio Troub Answer Your Questions 
CERAMIC CHANGE OVER RELAY — DFPOT Get this Information for Yourself. 

ac : : 7 DAY TEST—ASK TO SEE IT! 


TECH. MANUAL fo I PERIGEE ow--------M AIL ORDER---------- 


oe ese ee eet AUDEL, Publishers, 49 W. 23 St., N.Y.10,N.¥ 
: . - Mal AUDELS TV 


ADIO SERVICE LINRAHY 2 Vols SonT? 


TRiumPn SWITCH ASS'Y¥ 


erence & Home Stud Te ow to 


Gays tree trial. 11 O. H. 1 will remit $1 in 7 days and $1 montity 
unt! $6 1s paid. Otherwise | will return them 


CAROWELL 7 GANG TUNING CONDS 
ounce without the cable An adjust- $295 
able rubbe r-padde d clip permits the tie ia Geer eae 


, Address 
‘ $1.95 es 2 fe 50 
microphone to be clipped anywhere 25°, WITH ORDER GAL INCL POSTAGE COO Gceupation 
: 4 MICHIGAN RESIDENTS ADD 3% SALES TAX 
Frequency response is 50 to 10,000 eps, 4 Employed by 
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32 PAGES OF 


EXCITING 


, 
RADIO AND TV MEN! 


DON'T MISS 100's OF BARGAINS! 
Parts, tools, equipment 
such extra profit-mokers os 
dow fans, Air Conditioners, 
able Radios, Public Address Sys- 
tems, Amplifiers, etc. 


JUST ONE OF THE MANY BIG 
VALUES IN THIS B-A FLYER! 


1012-14 McGee S$t., Kansas City 6, Me. 
Send Free Summer Flyer. 


18864. § enclosed 


State 


TUBES 


PRICES SLASHED 
FAR BELOW WHOLESALE! 


Standard brands onty! One of targest stocks in 
us We sell buy trade WRITE FOR FREE 
CATALOG JUST OFF PRESSES 


New 
Guaranteed 


Standard 
Brands 


ZFOPN +8 ede 


e008 


SPECIAL! VACUUM CAPACITORS! 

fd nv 10.00 ! KV 14.50 
KV 10.00 1 ! KV 12.00 
KV 12.50 1 mmf KV 14.00 


ELECTRONICS 
Dept. R-F 
7552 Melrose Ave. 
Los Angeles 46, 


SALES CC California 


outp it if () is b l voit 
dyme q. cm, pickup pattern is essen- 
tially non-directional. The unit is sup- 
plied with a 20-foot attached single- 
conductor, shielded cable The case is 
light 
A simili init, but without the 

and wit) 7 foot cable, is 


fered a the Model 100 


be ing 


NEW "FOLD-A-FLEX" 
Genesee 


Angle 


Norris Drive 


Corporation, 107 
Rochester 10, N.Y. is 
Model 33 
speaker enclosure 


now in production on the 
*Fold-a-fle 

The new unit permits compensation 
for every iker system, every 
and e\ condition By 
means of a simple adjustment, it be- 


room, 
acoustical 


comes a folded horn, infinite baffle, or 
bass reflex enclosure 

Provision is made for either a 12” 

15” speaker A compart- 
ment at the top is provided for tweet- 
ers and mid-range speakers with space 
available for a crossover network. It 
can be used with a single speaker 
originally and later expanded to a 2- 
or 3-way system. 

Standard finishes for the Model 33 
are hand-rubbed blonde oak and ma- 
hogany Custom finishes are 
available. Dept. RN will supply full 
details on request 


sealed 


also 


SOUND PACKAGE 

Asco Sound Corporation, 115 West 
45th Street, New York, N.Y. is now 
offering a new sound package which 
has been designated as “High-Fi in 
Miniature 

The system comprises the new Bro- 
cimer “printed circuit” Mark 12 ampli- 
fier and an imported Lenco record 
player. 

The new unit can be attached to 
any quality speaker system. Compact 
in design, the unit is an integration of 
the Brociner amplifier which includes 
all of the controls ordinarily found 
only on expensive units and the Len- 
player, of Swiss precision 
make, which is designed to play 33, 45, 
and 78 rpm records 

Set within a typical phonograph en- 
over-all unit measures 9 
wide, and 13'4” deep. It is 
available in ebony, black 
lacquer, cherry mahogany, and natu- 
ral birch finishes Y- 


co record 


closure, the 
high, 16 
currently 


Magnetic Recording 


(Continued from page 59) 


. 
company failed and the stock 
worthless A Danish 
formed in 1909, and dissolved in 191 
without having manufactured a single 
For some years after the 
commercial failures 


became 


company was 


machine 
“Telegraphone’'s” 
magnetic recording disappeared from 
the public eye and ear 

In the middle twenties a man with a 
wire recorder and a remarkable ability 
at persuasion obtained backing from 
German financiers and formed a com- 
pany known as the Telegraphic-Patent- 
Syndikat. He was Kurt Stille and the 
company’s purpose was that of selling 
manutacture magnetic- 
recording equipment. Some say it was 
a modified American “Telegraphone.” 
By dramatic salesmanship he succeeded 
in selling them to companies who actu- 
ally went ahead and did manufacture 
the machine. 

About 1930 a motion picture pro- 
moter named Blattner bought the right 
to manufacture Stille’s machine for 
entertainment purposes. Blattner, how- 
used a steel tape. He named his 
machine the “Blattnerphone.” It was 
used quite extensively by the British 
Broadcasting Company. It is believed 
that the “Blattnerphone” was the first 
magnetic tape machine to be used in 
the Western Hemisphere when the 
Canadian Broadcasting Corporation in- 
stalled it in their Montreal offices for 
delayed broadcasts 

The “Blattnerphone” used a 
tape about 3/1000th of an inch thick, 
approximately a quarter inch wide, and 
required operating speeds of 3 to 6 feet- 
per-second. It was discarded eventually 
for technical and economic reasons. It 
had only slightly better frequency 
range than the original Poulsen ma- 
chine, noise was high, the reels were 
unwieldy and quite expensive 

Kurt Stille sold a license for the 
manufacture of dictating and tele- 
phone recording equipment to a Karl 
Bauer who formed the Echophone 
Company. Its product was called the 
“Dailygraph.” It was the first magnetic 
wire recorder to use a magazine in- 
separate reels, considerably 
simplifying operation. A number of dif- 
ferent models were manufactured, the 
least expensive of which cost approxi- 
mately $600.00. The “Dailygraph” had 
good acceptance. In 1932, Bauer sold 
the Echophone Company to the Inter- 
Telephone and Telegraph 
Company. It was then resold to the 
C. Lorenz Company in Germany who 
completely redesigned and marketed 
the machine under the name of “Texto- 
phone.” This new recorder was placed 
on the market in 1933, about the time 
Hitler came to power. The Gestapo 
bought the “Textophone” in 
quantities and gave magnetic record- 
The Lo- 
renz Company also marketed a mag- 
netic steel tape recorder which they 
called the “Stahltonmachine,” and in 
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licenses to 


ever, 


steel 


stead of 


national 


large 


ing a big commercial boost 


SUPER TV BARGAINS 


Fringe Master 
MOTORLESS 
DIRECTRONIC 
NO GHOSTS 
NO INTERFERENCE 
ELECTRONICALLY 
BEAMED 
NO MOTORS NEEDED 


AC 


Kit $16.95 


Tremendous Conical Bargain 
2-Bay 16-Element Array 
$4.99 StS"or"s 
With Hi-Band Adapters. Sturdy 


Sp Elements 
SINGLE LOTS $5 30 EACH 


$5 30 each 
$13.50 carton 
$1.95 set 


UHF CORNER REFLECTOR 


Y $9.99 EACH IN SINGLE LOTS 
ONLY $ % ors OF 6 $3.50 EACH 


OF CLEVELAND 


THE HOUSE OF TV VALUES 
106 Delco Building Cleveland 3, Ohio 


FOR ———— ~» FOR 


CHURCHES FACTORIES 


FOR 
TERMINALS 
eC 


FOR CARNIVALS 


With uniform 360° coverage, non-resonant con 
struction, and 100% storm-proofing, ATLAS 
Radial Driver Unit Projectors often solve the most 
difficult sound problems—are excellent for repro- 
duction of speech, chimes and music. For com 
plete details on Radials and the famous ATLAS 
line of Public Address and Microphone Stand 
Equipment . 


WRITE NOW for FREE Catalog 553 


ATLAS 


SOUND CORP. 
nO 


1446 39th St., Brooklyn 18,N.Y 
inc fede Co i? to Ont 


rede Atlas 
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19235 the German B 
pany adopted it 

While all of these business exchanges 
and maneuvers were going on, anothe1 
German, by the name of Pfleumer, de- 
veloped the forerunner of the modern 
magnetic tape recordet He conducted 
experiments with magnetic recording 
mediums consisting of paper or plastic 
tapes coated with powdered magnetic 
materials. His first efforts were some- 
what crude and the results were a 
sandpaper-like roll of tape 

However, in 1931, several large re- 
search organizations, one of which was 
I, G. Farben, undertook the develop- 
ment of his idea. They designed and 
constructed a magnetic tape of paper 
with a very fine powdered coating and 
a recorder which could produce the 
best results yet obtained. They called 
it the “Magnetophone.’ 

At its first demonstration in 1935 at 
the German Annual Radio Exposition 
in Berlin, the “Magnetophone” made a 
hit. The “hit” was due primarily to the 
astonishingly low cost of the “Mag- 
netophone” magnetic recording tape 
which cost only 15 cents-per-minute as 
compared to $1.00 per-minute for steel 
tapes. The new magnetic recording 
material was also less unwieldy. Very 
little information concerning the “Mag- 
netophone” was available from that 
time until the end of World War IT. 

When the Allies entered Germany 
they discovered that the Nazis had 
continued to work on magnetic record- 
ing despite severe shortages of man- 
power and material. The equipment 
showed a remarkably high degree of 
development for both broadcast and 
military applications. Magnetic pow- 
der-coated tapes had been greatly im- 
proved and the “Magnetophone” had 
been redesigned to take fuller advan- 
tage of their capabilities. 

American industry and research and 
development companies continued 
where the “Magnetopnone” had left 
off, bringing magnetic recording tapes 
and equipment to their present low 
cost, long life, astonishing fidelity, and 
have so simplified their operation that 
the youngest child can, with brief in- 
structions, make and play back his 
own. Instantaneous macnetic tape re 
cordings yw 


J. R. Bauserman (right) director of the bu 
reau of vehicles in the Virginia Division 
of Motor Vehicles, presents a special li 
cense plate for mobile W4RSB to Joseph A. 
Johnson. owner of the station while Ver 
non McCoy. another ham, checks gear. 


TUNG-SOL 


PICTURE TUBES 


Gun made of best grade non-magnetic 
steel 


Glass bead type assembly is stronger 
both mechanically and electrically —gives 
greater protection against electrical leak 
age 


Rolled edges in gun minimize corona 


Custom built stem with greater spacing 
between leads assures minimum leakage 


Low resistance of outside conductive 
coating minimizes radiation of horizontal 
oscillator sweep frequency 


Double cathode tab provides double 
protection against cathode circuit failure 


Selected screen composition resists burn- 
ing (X pattern) 


Rigid control of internal conductive coat 


ing provides utmost service reliability 


Designed for use with single or double 
field ion trap designs 


One-piece construction of parts assures 
better alignment 


Maximum dispersion of screen coating 
assures uniform screen distribut.on 


Tung-Sel makes All-Gilass Sealed Beam 
Lamps, Miniature Lamps, Signal Flashers 
Picture Tubes, Radio, TV and Special Pur 
pose Electron Tubes and Semiconductor 
Product 

TUNG-SOL ELECTRIC INC Newark 4 
N. J. Sales Offices Atlanta, Chicago 
Columbu Culver City (Los Angeles), 
Dallas, Denver, Detron, Newark, Seattle 


TUNG-SOL 


RADIO AND TV TUBES 


You Con Build A Reputation On Tung-Sel Quality 
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COMMAND GEAR IS HERE 
AND COLUMBIA’S GOT IT! 


ARC-S5 OR 274-N TRANSMITTERS 
All Pre- sooeed and Guerentocd! s 
WWeee 


2 ‘ vViF N MITT ER 
‘ , i ula uw , m ‘ 
tal Cor 


COMMAND TRANSMITTERS AS IS 
DO NOT SPECIFY FREQUENCIES $1.95 Each 


ARC-5 OR 274-N RECEIVERS 


Equipped with Tuning Knobs 
he 


wo VERS. AS 1s, bo NOT 
sPaciey vaequencias . $3.95 
Pius All Accessories Needed For 
Conversion Dope Available On Keg 


NEW SIG cones RELEASE 
rit TELEPHONE 


v . . $19.50 
bact os 10.95 
SCR.163 12 V. RECEIVER AND TRANSMITTER 
Cover faring aos Well as A aft 1 Ham Bands 
Proper Coil " 2 ‘ trol Boxe 
Hew Flex « Tyee tor, PART 
WOKTH 825 25 W Output Plus 
NEW LOW Price . +++.$12 95 ea. 
PUT YOUR NAME OW OUR vise List FoR 
FREE PUBLICATION 
MINIMUM ORDER $3.00 
All orders 6 OB. Los Angeles. 25% _, — required 
All items subject to prior sate. Dealer tnquiries invited 


COLUMBIA ELECTRONIC SALES 
*2ome in and view cur new, larger buyer's mart! 


*Pat 
Pending 


new TV DYNATRACER 


TRACES TV SIGNALS 
AND VOLTAGES 
LOCATES DEFECTIVE 
COMPONENTS 

REQUIRES NO 

ogy eereter SouiPéeNT 


' 


. . * testers and 
f the very first repair 
“"Must"’ for Every TV 
Technicion 
1YNATRACEH Ie 
7) test ' tr 


Complete with Instruction Manual and Repair Guide 
10 DAY MONEY BACK GUARANTEE 
With « te el ea 
TV Higt 
testing wor 
ut out a@everti 
with ©S.00 bill 


ELECTRONICS CO. 


Jtt-04 99th Ave., Dept. 215, Queens Village, N. Y. 


RADI! 


neering is @ tie Held 
f you're good, Get tirst-clas 
Intensive speclalized course including tro 
in mathematics and electrical enginecring ad 
ced radio theory and design, television. elect 
laboratories, Low rate Alo B.S DEGREE 
7 MONTHS in Aeronautical, Chemical, Civil, ble 
and Mechanical Frneineering al Govern 
approved ter september December, Maret 
\ an earn part of ' seauase biobt hee 
while vou are atudvine 


INDIANA TECHNICAL COLLEGE 
974 E. Washington Bivd., Fort Wayne 2, Indiana 
lease end me tree information on B.S tf 
Degree In 27 months as checked 


() Radio-Television 
() Ciwit () Mechanical { 


Seance 2) MONTHS 


veering 
[ Aeronautical 
Electrical 

Name Or ceccecvecceccecre . “se 
Address . or) 


THOUSANDS OF BARGAINS 


Send Stamp for our 


GIANT CATALOG 


UNITED RADIO CO. 
S8A MARKET ST. NEWARK, N. J. 


The 
bulletins, 


prompt attention write directly to 


various listings presented in this section 
unless otherwise indicated, 


are for your convenience, 
are available to all our readers, 
the manufacturer for this literature. 


RADIO RECEPTOR DATA 

Radio Receptor Co., Inc., 251 W. 19th 
Street, New York 11, N. Y. now has 
available for free distribution two new 
publications 

Bulletin No. 177 is a comprehensive 
24-page catalogue describing the com- 
pany’s “Seletron” selenium rectifiers. 
Fully illustrated with voltage curves, 
circuitry, tabular matter, and product 
applications, it devotes considerable 
space to an expanded tabulation of 
power rectifiers. 

The second publication, 
G-23, covers the company’s line of 
germanium diodes and germanium 
transistors. The catalogue is illustrated 
with charts, voltage curves and dia- 
grams, and product application data. 

Either or both of the bulletins will 
be sent to engineers on request. 


Bulletin No 


HI-Fi EQUIPMENT 

The Goody Audio Center, 235 W. 
49th St., New York 19, N. Y. has pub- 
lished its first annual catalogue cover- 
ing high-fidelity equipment. 

The 88-page booklet, completely il- 
lustrated, lists the firm's entire selec- 
tion of phono equipment, tuners, am- 
plifiers, speakers, cabinets, and tape 
recorders. The booklet not only has a 
complete index but also lists items al- 
phabetically by manufacturer within 
each major grouping 


OIL-FILLED CONDENSERS 
Industrial Condenser Corp., 
RTN, 3243 N. California Ave 
18, Ill. has issued a four-page 
on its line of tubular 
sers, 


Dept 
Chicago 
brochure 
oil-filled conden- 
1134 de- 
“py” 
range 


Catalogue 
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series Which cover a 
from .5 to 8 ufd 


pictures and 
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capacity 


FACILITIES BROCHURE 
Barnes & Reinecke, Inc., 230 E. Ohio 
St., Chicago 11, Ill. has outlined the 
scope of its engineering activities in a 
new brochure which is free on request. 
The company offers engineering, re- 
search, development, design, and test- 
ing facilities, all of which are pictured 

and described in the booklet. 


WINDINGS AND COILS 

Jeffries Transformer Company, 1710 
E. 57th St., Los Angeles 58, California 
has issued a comprehensive bulletin il- 
lustrating its line of typical coils and 
windings 

The publication covers applications, 
manufacture, conductivity and resis- 
tivity, complete magnet wire charac- 
teristics table, tables on temperature 


coefficient of resistance, current, h.p., 


kw. and kva., etc. 


TV TRANSFORMER REPLACEMENTS 

Application data on 38 new television 
transformer replacements is included 
in three bulletins, 485, 486, 487, just 
issued by Chicago Standard Trans- 
former Corp., Addison and_ Elston 
Streets, Chicago 18, Ill. 

The new replacements in- 
clude 23 power transformers, 8 vertical 
output transformers, 5 width and line- 
arity controls, 1 deflection yoke, and 1 
filter choke. The power transformers 
are replacements for Motorola, Philco, 
RCA, Zenith, Silvertone, and other 
companies’ original components. 


Stancor 


RECTIFIER HANDBOOK 

The Rectifier Division of Sarkes Tar- 
cian, Inc., Bloomington, Ill. is now of- 
fering copies of its new, revised “Sele- 
nium Rectifier Handbook.” 

The 72-page book includes a revised 
selenium rectifier replacement guide 
and treats the different types of sele- 
nium rectifiers in some detail. Sugges- 
tions for applications and engineering 
data complete the book. The price is 
$1.00 a copy 


MICROPHONE CHART 

Since microphone sensitivity ratings 
are often specified in different systems, 
Shure Brothers, Inc. 225 W. Huron St., 
Chicago 10, Ill. is offering a “Micro- 
phone Sensitivity Conversion Chart” 
and explanatory guide. 

The easy-to-read nomograph shows 
the relationship between open-circuit 
voltage response, open-circuit power 
response, and the RETMA sensitivity 
rating. The chart is designed for use 
by those engaged in buying, selling, in- 
stalling or using microphones. Rela- 
tive ratings can be determined in a few 
seconds. Copies of the chart are avail- 
able on request. 


ELECTRAN TRANSFORMERS 

The Electran Manufacturing 
1901 Clybourn Ave., Chicago 14, Il. 
has issued a 6-page folder which illus- 
trates and describes its line of custom- 
made transformers, reactors, chokes, 
special windings, and electronic de- 
vices 
The 


for those 


’ 
Co., 


folder incorporates a check list 
considering electrical or elec- 
tronic components. Please specify Bul- 
letin No. 55R when writing for this 
publication. 
WIRE DATA 

Columbia Wire & Supply Co., 

Irving Park Road, Chicago 18, III. 
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ELECTRONIC CHEMICAL CORP. 


813 Communipaw Ave., Jersey City 4, N. J. 


issued a 36-page catalogue which lists 
the company’s basic and well as new 
wire items. 

Designed to provide complete data 
for jobbers and manufacturers, this il- 
lustrated catalogue is available with- 
out charge. 


PRINTED CIRCUIT DATA 
Centralab, Division of Globe-Union, 
Inc., 900 E. Keefe Ave., Milwaukee 1, 
Wis. is now offering a new “Printed 

Electronic Circuit Guide,” No. 3 
This 16-page brochure contains man- 
ufacturers’ listings showing the usage 
of various printed circuits, circuit 
schematics showing printed circuit re- 
placement of standard components, 
and a catalogue of printed circuits now 

available in the company’s line 


TRANSISTORIZED CIRCUITS 
P. R. Mallory & Co., Ine North 
Tarrytown, N. Y. has issued two new 
booklets of interest to transistor engi- 
neers 
The booklet, “Power Requirements 
for Transistor Circuits,” is an 8-page 
bulletin written by the chief engineer 
of the company’s battery division 
The other publication provides tech- 
nical information on the firm's mercury 
cells and batteries for transistor cir- 
cuit applications. This 6-page bulletin 
describes and pictures the units in the 
company’s line designed especially for 
applications involving limited space and 
extremes in operating conditions 
Either or both of these publications 
are available on request yw 
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In the article “A Transistorized Light-Beam 
Communications System"’ which appeared in 
the May issue, the emitter-current limiting 
resistor in Fig. | is shown as a 15,000 ohm 
unit. This value should be 1500 ohms. 


Since publication of the article “Commun 
ity TV” in our May issue, we have been 
informed that the community TV system in 
Reno will use single-channel amplifier strips 
throughout, employing automatic gain con 
trol at every third amplifier, rather than 
broad-band amplifiers. 

In addition, the total cost of the Williams 
port, Pa. operation was over a quarter of 
a million dollars rather than $31,000. 
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DIAMONDS OR RHINESTONES? 


How many times have you been fooled by cheap 
imitation jewelry (or tubes) that looked like the 
‘real”’ thing? 

Too often cheap prices and extravagant claims 
have fooled the buyer into purchasing these imita- 
tions, instead of the genuine article 
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7 


i Dee SMA. 6 AVC 
i] VOT, 1UA, 2 4 
a $7.95 2 tor 
9sovcT 100mA 2 
a A, it WESTE en 
$4.98; 3 tor ‘S153 
900V 35MA, ,S/V. 2A Nek BOOV 
's2 


$14 20 


VA 


‘ 
sa hte 2 tor $9 00 


A 
$4 “ .. itor ‘Se; 6 ‘ter $24 
IN HMSLD tn- 
clude FILTER PARI 
‘33 es 2 for 23-20 
TOOVCT TOMA,5\CT 3.95 
re pad Ce age 
HA! “Heil wi? roy a Sage ‘4 so 10 tor ‘s20 
ssover ‘230 
« a 
soover coma, ‘ 
mete s90MA.« 
PiSVIMe’ & 115 “) 
ax330veT 10MA Lach W 


. 230 TO sv AUTOFORMERS 
or 220-250 12 
Model’ a wa mon “ Mat 

) Watts 


Mode! Tpaiooo 900 1% o Watta 
FILTER CHOKES 


Check vases Reduced Prices 
$2 


$1.49; 2 $2.49 
FILAMENT TRANS. 


12.5KVINS $5.80; 
SKVINS 
10.95 
$1.98 
Xfmr 
$3 49; 2 for 
x 


$2 

$5 00 

' 220 440v ‘1 
$4.95 

a 230 & 220V See if 


axha: 6V 2A, 


‘ ‘sa oa 2 se ved 

$3.59; 12'$36.00 
SPECIAL SALE 

Test Equipment & Hi-Fi 

New & Like New (LN) 


3 sio 00 


$69.00 
$112 50 


Simpson 
Precise 


26.05 Re $24 25 
Money Back Guarantee 
(Cost of Mdse. Only) $5 
Min Order F.0.B. N.Y.C 
Add Shope. Charges or 25 % 
Dep. Tubes Gtd. via R-Exp. 
only. Prices subject to 
Change Without Notice. 

Rector 2-6245 


RADIO & TELEVISION NEWS 


lts New! SYearsi in Development 
we NOW READY FORYOU! 


aad 


ose 
-. 
@ 
| 
| 
| 


le 


These photoes show only a small part of 
the training equipment | send my students. 


CATALOG AND Dept. 25-1, 111 W. Canal St. Chicago 6, i. FACTS AND SAMPLE LESSON 
SAMPLE LESSON ing Plan. | understand this does not obligate me and that no soles 


ple Sy 


ALL REE 


New Equipment! New Lessons! Enlarged Course! 


SPRAYBERRY PRACTICAL TRAINING IN 


\, RADIO -TELEVISION 


3 NO CBLIGATION TRAINING PLANS 


You have NO MONTHLY PAYMENT CONTRACT to sign 
.. pay for this outstanding training as you learn! 
1s " tee mae see tone aaa wy! toes, oe SS agen ee 


at once for my | all-new ib page FREE CATALAN 
Sat « le ee tor 4 this remarkable new 
Frank t. — and up both ‘ Fraimng Vian oul 
President, Sprayberry OBLIG ATION PI VANS " achaged uni 
Academy of Radio beginners and the xperienced man. You'll learn 
prepare you in as little as i MONTHS t i ° your place " ' no 
_— stry as a Trained R Pelevision I am Ye that you take neo 1 
thing for my Training be couse you 10 NOT Bik iN A BINDING riMi PAYMENT 
CONTRACT. T have been training iccessful Radio TV technicians for 22 yea I ea 
oo, to ur own pr ofitabl Service Shop or meet oe ing 
f Radio Tel ron, Mail the coupon 
obligation (No tlestoar l 1) 


PRACTICE AND TRAIN AT HOME 
‘DEVELOPMENTS WITH 25 NEW KITS OF EQUIPMENT 


| ae a! experionce in construction. test 
| Your training cov- ne and shop practte You bulld a powe rer 2 teared ma 
Tmdio. the all new phone Sprayberry multitester ! ' 
ers U H fF, Color $ avberry Training Television receive 
+ * wigtial ther pro 
Television, FM, yours to use and keep and you have 


Oscilloscope needed to m up & Radio- Tete vision Service Mt 
_ All your training le IN YOUR HOME tn «pare hours 
Servicing, High erp on with your present job and income while learning 
Fidelity Sound elp you earn extra spare time money while 
yo xpect to be in the armed forces later, there te n 
and Transistors. preparation than practical Sprayberry Hadio- Televiat 
training. Kush coupon below for all the facts 


SPRAYBERRY ACADEMY OF RADIO 
111 NORTH CANAL STREET, DEPT. 25-1, CHICAGO 6, ILLINOIS 
= atten rama nee ate as a anal Re ain sexing eaRaRea 


SPRAYBERRY ACADEMY OF RADIO MAIL THIS COUPON FoR FREE 


Please rush all information on your ALL-NEW Radio-Television Train 


man will call upon me. Inciude New Catalog and Sample Lesson FREE 


pray be 


Mail cou- 


Boost vour 


converter sales 


Give Your Customers 


their choice 


..With two Mallory 
converter stvles 


Mallors eee ind only Mallory eee 
of ALL-CHANNEL CHE CONVERTERS 


signed to fit inside any TV set and the other to be 


offers vou both ty pes 


one de- 


used on or beside any set. 


The New Mallory '188' Concealed Converter i= mounted 
inside the TV set... out of sight! All that shows is a 
clear plastic selector dial and switch. Installation ts 
easy. A bracket and four screws are supplied to mount 
the unit on either side or at the top in wood cabinets. 
hor plastic or metal cabinets, the converter may be 


mounted on the fiber-board rear enclosure. 


Both the Mallory ‘188’ and the Mallory '88' Cabinet 
Model vive the same trouble-free 


has made Mallory the leading converter in every area 


performance, that 


since the start of LITLE telecasting. 


P. R. MALLORY & CO. 


No radiation problem! Mallory Converters contain 
specially designed components to prevent troublesome 
interference from = radiation—a_ problem common to 
low quality converters which can ruin TV reception 


overa wide area 


Give yourself greater Converter Sales ... By giving 
your Customers Their Choice of Mallory Converters. 


Inc., INDIANAPOLIS 6, INDIANA 


